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ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 
4, St. Martin’s Place, Trafalgar Square, W.C. 


The ANNUAL GENERAL MEETING will be held on TUESDAY, 
ey January, at 8 o'clock p.m. precisely. The President, Professor Busk, 


S. im the chair. 
E. W. BRABROOK, Director. 


OPEN SCHOLARSHIPS AND EXHI- 
BITIONS. 
MARY'S HOSPITAL SCHOOL, PADDINGTON. 


and Exhibitions will be awarded by apen 


The following Scholarshi; 
4 Bt Mary’s Medical School, in the first week of 


competitive examination at 
October 1874. 

Two Scholarships in Natural Science, tenable for three years ; one of the 
Value of £60 for the first year, £40 the second year, and $20 the third 
year ; and one of £30 the first year, £20 the second year; £10 the third 


year. 
A Scholarship in Classics and Mathematics, tenable for three years, of 
~ a of £30, £20, and £10, forthe first, second, and third years respec- 


ively. 
wre Exhib‘tion in Natural Science of the value of £20 for one year. 


An Exhibition in Classics and Mathematics of £20 for-one year. 
For further information, apply to the Medical Tutor, Mr. Kort, at the 
Hospital, or to 
W. B. CHEADLE, M.D. 
Dean of the School. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. *Sunday, Jan. 25 :—-Rev. Wm. S. 
Symonps, F.G.S., on ‘‘ Evolution through the Serugyie for Existence.” 
—Members’ Annual Subscription, 41. _ Payment at the door—One 
Penny, Sixpence, and (reserved seats) One Shilling. 


SCIENCE-MASTER.—A non-resident Ap- 
pointment as Teacher of Mechanical Drawing and pens, Mathe- 
matics, or Natural am, 3 is desired by a B.Sc. who has studied in 
Germany, and has had cigh ht years’ —— in workshops and draw- 
ing-offices.— Address: B.S. Wheeler, Manchester. 


SCIENTIFIC BOOKS.—A few copies can 
still be had of Sowerby’s Mineral Conchology, British and Exotic Mine- 
of Si English Fungi, British Miscellany, Zoological Journal, Genera 

ells, ies a Tankerville Cat., &c., &c., as well as 


EDUCATION AT ZURICH.—Mr. F. de 
BAUDISS, formerly one of the Assistant Masters at Wellington Col- 
lege, receives 2 limited number of pupils, and will have vacancies at 
Easter. The house is healthily situated, and the style of living is ar- 
ranged to suit English habits. Mr. de Baudiss is assisted by competent 
masters, and is able to offer, in addition to French and German, and the 
usual subjects of a liberal education, special facilities for the study of 
Physical and Mechanical Science. Advanced Pupils have the oppor- 
tunity of attending the Lectures of the Polytechnic School on Engineer- 
ing, Agriculture, and other branches of Applied Science —For Terms 
Pe ti. apply to F. de Baudiss, Wiesenstrasse, Seefeld, 
uric 


ODONTOPTERYX TOLIAPICUS (Owen). 
—Casts of the Head of this new rare Bird from the London clay of 
Sheppey, described by Prof. Owen, and formerly in the possession of 
Mr Bryce M. Wright, can now be procured. Price 2s. 6d. each; 
coloured, 4s. BRYCE M. WRIGHT, Dealer in Minerals, Fossils, 
Shells, Ethnological and Ethnographical Implements, go, Great Russeli 
Street, Bloomsbury, London. 


FOR SALE. 
AN AMATEUR’S COLLECTION of FOS- 


SILS (stratigraphically arranged) Precious Stones, Agates, Sea, Land, 
and Freshwater Shells. Suitable for a student of Primeval and Progres- 
sive Natural History. For particulars apply to + Y.Z., care of the 
Publisher of NATURE, 29, Bedford Street, Strand, W.C. 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the py a4 


Examinations can be studied either Privately or in C Fees 
Analyses and investigations conducted.—. to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Direcrep By ARTHUR VACHER, F.C.S. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 
and CLASS ROOMS are now open for 


Class and Private In 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
nau 


of second-hand books on Geology, Conchology, Entomo- 
&c. SOWERBY, 1674, Strand, 


and Steam.—For Fees and Syllabus apply to the Professor 
try, Scientific Department, Royal Polytechnic Institution. 
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“BROWNING 


— 


THE MINIATURE 
Dimensigns ;7, diameter, 3 inches long. 
This In trement will show many of Fraunhofer’s lines, the bright lines of the metals and gases, and the absorpt'on 


bands in culoured gases, crystals, or liquids. 


SPECTROSCOPKS. 


SPECTROSCOPE. 


Price from £1 2s.to £2 10s. 


THE STUDENT’s SPECTROSCOPE, with dense glass prism in stained Cabinet, £6 10s. 


The MODEL SPECTROSCOPE 
In POLISHED MAHOGANY CABINET, £15. 


This Instrument has two dense glass prisms, two 
eye-pieces, rack motion to telescope, and tan- 
gent screw motion to vernier. It will widely 
separate the D lines. 


JOHN BROWNING, 


Optical and Physical Instrument 


MAKER 


To Her Mayesty’s Government, the Royal Society, 
the Royal Obs.avatories of Greenwich and Edin- 
burgh. and the Observatories of Kew, Cambridge, 
&e., 


63, STRAND, W.C.; 111, MINORIES, CITY, E.; 
FACTORY— 6, VINE STREET, E.C. LONDON, 


Prize Medal 1862. Established 100 Years. Lists Free on Application. 


MICROSCOPES, TELESCOPKS, OPERA GLASSFS, SPECTACLES, ETC, ETC. 


MURRAY & HEATH, 


MANUFACTURERS OF 


OPTICAL AND SCIENTIFIC INSTRUMENTS, 


To Her Majesty and the Government Departments, 


69, JERMYN STREET, LONDON, 


Students’ Microscopes, Improved Pocket Microscopes, Sole 
Makers of the Telescopic Microscope Lamp, the Miniature Pho- 
tographic Apparatus, Improved Magic Lantern and Dissolving 
View Apparatus &c. 


New Catalogues forwarded for Six Stamps. 


Now ready, 


NEGRET?I & ZAMBRA’S 
NEW ENCYCLOPAZDIC CATALOGUE 


Of Optical, Mathematical, Nautical, Electrical, be nr Magnetic, Pneu- 
A Ph phi an A. A 


matic, Hycraulic, Hy 
METEOROLOGICAL INSTRUMENTS, 


Containing very numerous Comparative Tablesof Reference, and illustrated 
by upwards of Eleven Hundred nenrings, Royal 8vo, cloth, gilt lettered. 
ice 5s. 6d. 

NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 

45, Cornhill, 122, Regent Street, and Crystal Palace, Sydenham, London. 


GOLD MEDAL AND HIGHEST AWARDS. 


LONDON AND PARIS, 1851, 1862, 1867. 


ROSS & CO., 
MANUFACTURING OPTICIANS, 


7, WIGMORE STREET, CAVENDISH SQUARE, W. 


Catalogues with full Particulars and Prices of Microscopes, 
Telescopes, Photographic Lenses and Apparatus, Race, Field, 
and Opera Glasses, Barometers, Thermometers, Spectacles, &c., 
may be had on application. 


MR. TENNANT, Geologist, 149, Strand, 
London, W.C.. can supply Elementary Collections of MINERA‘S, 
ROCKS, and FOSSILS, to illustrate the works on Geology by Lyell, 
Jukes, Page, aud others, on the following terms :— 


roo small specimens, in cabinet with 3 trays . 
200 specimens, larger, in cabinet with 5 trayS «+ ww. «+ 5 5 O° 
300 specimens, larger, in cabinet with 9 drawers 
4oo specimens, larger, in cabinet with 13 drawers «. «+ 


More extensive Collections, either to illustrate Mineralogy or Geology, at 
50 to 1,000 guineas each, with every requisite to assist those commencing the 
study of these interesting branches of science, a knowledge of which affords 
so much pleasure to the traveller in all parts of the world. 

In the more expensive Collections some of the specimens are rare, and all 
more select. 
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"NEW ILLUSTRATED CATALOGUE 


(FREE BY POST ON APPLICATION) OF 


COLLINS MICROSCOPES, 


Including Particulars of the Harley Binocular and other Microscopes 
Apparatus,{Mounting Materials, Cabinets, &c. 


COLLINS’ BOCKETT MICROSCOPE 
LAMP, 


Complete in Case, 33s. 


COLLINS’ WEBSTER ACHROMATIC 
CONDENSER 


Can be fitted toany Microscope. £2 ros. to £4 4s. 


ACHROMATIC MICROSCOPES, 


From £3 10s. 


COLLINS’ HARLEY BINOCULAR 
MICROSCOPE, 


413 108., £17 10s., &e, 


COLLINS, 
MANUFACTURER, 
157, GREAT PORTLAND STREET, LONDON, W. 


Skilled Workmen on the Premises. 


THE SCIOPTICON, 


A New and Improved Form of MAGIC LANTERN, entirely supersedes 


the old clumsy form in appearance, portability, illumination, and safety. 
Specially adapted for Schools, Exhibitions, and Drawing-room Entertain- 
ments. Price complete, in travelling-case, with handle, £6 6s. The Sciop- 
ticon Manual, giving list of experiments and full description, 12] stamps. 


WALTER B. WOODBURY, 
Cliff House, Greenhithe, Patentee, 


HOLLOWAY’S PILLS.—When inclement 


weather checks to a considerable extent the natural exhalations of the 
skin, an alterative is required to expel them entirely from the body 
through some other channel. Holloway’s Pills can be confidently re- 
commended as the easiest, surest, and safest means of attaining this de- 
sirable end without weakening the most delicate or incommoding the 
most feeble. When from frequent chills or impure air the blood be- 
comes foul and the secretions vitiated, these Pills present a ready and 
efficient means of cleansing the former and correcting the latter. By 
this salutary proceeding disease is arrested at its outset, its pains and 
inconveniences averted, and the nervous structures saved from the de- 
pressing effects entai ed upon them by an illness, 


TISLEY’S 
COMPOUND PENDULUM APPARATUS, 


With Pens, Ink, Tracer, &c., for drawing Lissajous’ Curves (as 
produced by Wheatstone’ s Kaleidophoné) on Cards, or on black- 
ened Glass for the Lantern, and packed in strong Deal Cabinet 
(3ft. x1ft.  1ft.), which also servesas a instru- 


ment to work on +e £10 0 0 


Ditto with Reflecting Arrangement i projecting on Figures on 


the Screen during the time of their formation 1212 0 
N.B.—Specimen Curves, drawn on sent 

free by post, at perdozen 30 
A of 30, indluding the Fundamental ‘Figures from 

:1 to 1:3, with variations.. os o 7 6 
traced on blackened Glass, mounted foru use in the Lan. 

tern—per. s slide 3 6 

ALSO, 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 
For performing many of the experiments, included in the course 

of Lectures recently given by Dr. eet at ~ Royal —_ 

tution ove oe 5 0 


TISLEY AND SPILLER, 
OPTICIANS, &¢., 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HENRY CROUCH’S 


, NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints upon the Use of the Accessory Apparatus, fully 
trated, forwarded on receipt of 6 Stamps. 


HENRY CROUCH, 


66, BARBICAN, LONDON, E.C.,, 


Nearly opposite Street Station, Metropolitan near 
the Gencral Post Office. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Railway Companies throughout 
Irelan 


It writes almost instantly Full Black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


Flows easily from the Pen. . 
Blotting-paper may be applied at the 
| moment of writing. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


JAMES WOOLLEY, SONS, & CoO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Frivate Study. 
Price Lis's on Application. 
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Now ready. 


FLORA of INDIA. By Dr. J. D. Hooker, 


C.B. F.R.S., assisted by various Botanists. Part 2. ros. 6d. 


INTERNATIONAL SERIES OF ELEMENTARY TEXT-BOOKS 
ON NATURAL SCIENCE. 


ZOOLOGY. By Dr. Adria J. Ebell, Ph.B., 


MD. Partx. Structural Distinctions, Functions, and Classification 
of the Orders of Animals. 1s. 


BOTANICAL MAGAZINE. Figures and 


Descriptions of New and Rare Plants. By Dr. J. D. HOOKER, 
C.B. F.R.S. Monthly with 6 Coloured Plates, 3s. 6¢. Annual Sub- 
scription, 42s. 


LAHORE to YARKAND. Incidents of the 
Route and Natural History of the Countries traversed by the Expedi- 
dition of 1870, under T. D. Forsyth, Esq. C.B. By GEORGE HEN- 
DERSON, M.D. F.L.S. FRGS, and ALLAN O. HUME, Esq. 
C.B. F.Z.S. With 32 Coloured Plates of Birds and 6 of Plants, 26 
Photographic Views of the Country, and a Map of the Route, 42s. 


HARVESTING ANTS and TRAPDOOR 
SPIDERS: Notes and Observations on their Habits and Dwellings. 
By J. T. MOGGRIDGE, F.L.S. Coloured Plates, 10s. 6d. 


“One of the most original’and entertaining works on Natural History we 
have met with for some time.”—A. R. WaALLAcE in Nature. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


This day, in 8vo., paper covers, price 1s. 6d. 
THE EXPRESSION OF A QUADRATIC 
SURD AS A CONTINUED FRACTION. 
By THOMAS MUIR, M.A., 
Assistant to the Professor of Mathematics in the University of Glasgow. 
MACLEHOSE, Publisher to the University, Glasgow. 


New Edition (3rd), 16 Plates, 400 pages, ros. 6d. 


PROTOPLASM; or Matter and Life. 
Dr. LIONEL BEALE, F.R.S. 

I. DISSENTIENT. 11. DEMONSTRATIVE. III. SPECULATIVE. 

Containing Facts and Arguments against Materialism, and a Critical Ex- 


amination of Strauss’s latest views in the *‘ Old Faith and the KS ey. 


By 


J. and A. CHURCHILL. 


TEXT-BOOK BY DR. BEALE, F.RS. 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE : Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 


J. & A, CHURCHILL. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 
HOW TO WORK WITH THE MICRO- 
SCOPE. By Dr. Lionet Beatz, F.R.S. 


A Manual of Microscopical Manipulation, Examining Objects under 
the highest powers, Photographing specimens, &c. 


HARRISON, Pall Mall. 


REPRINTED FROM THE FOURTH EDITION. 
Sixth Edition, with 186 Engravings, 8vo, 18s. 


FRESENIUS’S QUANTITATIVE 
ANALYSIS. 


Traaslated from the Fifth German Edition by A. VACHER 
J. and A. CHURCHILL, New Burlington Street. 


In 8vo, with 12 Plates, price ars. cloth. 


THE OCEAN: its Tides and Currents and 
their Causes. By WILLIAM LEIGHTON JORDAN. 


Londnt LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready. price 6d. 


THE GLACIAL DRIFTS of MUSWELL 


HILL and FINCHLEY (Middlesex). By HENRY WALKER 
oa s, Author of “Saturday Afternoon Rambles, Rural and Geologi- 
c. 


ILLUSTRATIONS 
I.—Map (Geographical and Hydrographical) of the Finchley Plateau, 
II.—Characteristic Fossils of the District. 
III —Sections: Position of the Glacier Ice during the deposition of t ¢ 
Finchley Clay. Diagram illustrating the origin of the Finchley 
Clay, and the succession of Glacial Deposits. 


HODDER & STOUGHTON, 27, Paternoster Row. 


Nearly ready, 


AN ELEMENTARY TREATISE ON 


STEAM. By JOHN PERRY, BE., Whitworth Scholar, F.C.S,, 
late Lecturer on Physics at Clifton College. 


When boys have acquired an elementary knowledge of Experimental Me 
chanics and Heat it is well to teach them the application of the principles they 
have learnt, by some such course as is sketched in the present work, before 
proceeding to Electricity, Acoustics, and Light. The numerous examples 
and exercises will prove useful in all Physics classes ; whether the whole 
course is followed or not ; to candidates for scholarships at the Universities 
and to boys preparing for the examinations at Woolwich and Cooper's 


MACMILLAN & CO., LONDON 


NEW VOLUME-—WEALE’S EDUCATIONAL SERIES: 
12mo, limp cloth, with numerous Illustrations, price 2s. 


A COURSE of ANALYTICAL CHEMIS:. 
TRY (Qualitative and Quantitative); to which is prefixed a Brief 
whet upon Modern Chemical Nomenclature and Notation. By 
WILLIAM W. PINK, Practical Chemist and Metallurgical Analyst, 
and GEORGE E. WEBSTER, Lecturer on Metallurgy and the Ap- 
plied Sciences, Nottingham. 


London: LOCKWOOD & CO., 5, Stationers’ Hall Court. 


RAMBLES OF A NATURALIST, 


With Illustrations, post 8vo, t2s. 


THE NATURALIST IN NICARAGUA. 


A NARRATIVE OF A RESIDENCE AT THE GOLD MINES OF 
CHONTALES 
WITH 
JOURNEYS IN THE SAVANNAHS AND FORESTS ; 
And Observations on Animals and Plants in reference to the Theory of Evo: 
_ lution of Living Forms, 


“ Mr. Belt’s book is a delightful combination of adventure with scientific 
observation. It is full of interest from beginning to end. From San Juan 
del Norte Mr. Belt made the river voyage in the ‘mail-boat’ of the gold- 
mining company to San Ubaldo, crossing the great lake of Nicaragua, where 
the islets are bright with beautiful birds. The principal scientific aim of his 
work is the tracing of ‘evolution,’ and he deals largely with mimetic forms 
but he is so sympathetic, so genuine a lover of nature, with a taste for pic- 
tures as well as an ardour for facts, that he glorifies the ever-verdant Atlan- 
tic forest, with its ceaseless round of active life, its perennial moisture, and 
its undying summer.” —Sfectator, : 


“An excellent attempt to deal with the natural history of one of the 
finest and most fruitful countties'of the globe. Mr. Belt has taken for his 
model Mr, Bates’s ‘ Naturalist on the River Amazon,’ and to that gentleman 
he dedicates his work. We may say, in the first place, that the present book 
is well worthy of that on which it was formed ; and, in the second, that we 
can bear personal testimony to the fidelity of the first four chapters, and we 
can therefore trust the remainder, which we have also read with deep inte- 
rest." Standard, 


JOHN, MURRAY, Albemarle Street. 
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SCIENCE AND INDUSTRY 


_ England rapidly losing that commercial and manu- 

facturing supremacy which she has held before all 
the world for generations past? Is she going the way of 
Venice, of Florence, of Holland? If so, is it because 
she feels blindly secure that “what hath been, will be,” 
neglecting the means on which success in commerce and 
manufactures in these days depends—means which are 
being so industriously used by rival nations, that they are 
rapidly shooting ahead of England on England’s own 
ground ? 

Such would seem to be the drift of the utterances 
which have come from three different quarters during 
the past week. In Lord Derby’s address at the inaugura- 
tion of the Society for the Promotion of Scientific 
Industry ; in the correspondence in the 77s of the past 
few days ; and in the statements of the Society of Arts’ depu- 
tation last Saturday to the Lord Chancellor with respect 
to the Patent Museum, it is more or less distinctly hinted 
that the industries of England are perishing from lack of 
knowledge. Other countries, but especially Germany, we 
are told, are distancing us, and we fear the proofs of the 
statement are too convincing to be resisted, To all 
appearance, Germany is destined to step into the honour- 
able position as an industrial nation, which all the world 
has hitherto acknowledged as belonging to England. In 
short, in Commerce as in Science we are losing ground. 

One correspondent in Monday’s 77mes tells us that in 
the East “the Germans are carrying everything before 
them ;” “by their energy and enterprise they have gone 
ahead of their easy-going English neighbours . . . what- 
ever be the causes, there can be no question that they 
are outstripping us in the race for commercial prosperity in 
the East.” This is in confirmation of what a corre- 
spondent ina previous number of the 77mes had stated 
from observation as to the rapid ascendency of the 
Germans in commerce. Another correspondent, an 
“ Ex-president of the Liverpool Chamber of Commerce,” 
states in Monday’s 7zmes, without hesitation, that young 
Germans make the best business men. Dr. Lunge, in his 
recent address to the Newcastle-on-Tyne Chemical Society 
(see NATURE, vol. ix. p. 113), states that in the matter of 
the applications of chemistry, “foreign countries are 
taking the wind out of our sails very fast in that line, and 
that both their rate of progress and the means of attaining 
it are very much superior to ours,” because a better career 
is open to chemists there than with us. Lord Derby says 
that if we don’t take care we shall find ourselves in the 
position of a man who succeeds to a ready-made business, 
and who “ does not get up as early nor work as hard as 
his father, who had to make it.” Perhaps, had Lord 
Derby said all that he thought, he would have put the 
case much stronger against us. 

What are the causes which have led to this state of 
things? How is it especially that Germany is getting so 


rapidly ahead of us? All who have inquired into the 

question, attribute it to the difference between the 

methods of education in England and in Germany, and 

the greater appreciation of Science in the former country. 
Vor. 1xX.—No. 22 


The mere fact of the establishment of the Society for the 
Promotion of Scientific Industry, shows that the eminent 
men who compose it feel that energetic measures should 
at once be taken to enlighten the multitudes on whom 
the success of our industries depend. Lord Derby, in his 
speech at Manchester, said :— 


“ If we mean to keep our old position as the industrial 
leaders of the world we must throw away no chance, and 
leave no stone unturned. No doubt, in applied science, 
whatever discoveries are made or inventions brought into 
use by one country will soon extend to all. Still there is 
an obvious advantage in getting the lead ; and that ad- 
vantage we ought, if possible, to secure... . We are shut 
up therefore to one or two conclusions—either we must 
acknowledge ourselves beaten, or we must contrive to 
make every day’s labour of a man more productive than 
it has been hitherto by the more general, or by the more 
skilful use of mechanical and chemical science. 


He then goes on to state that :— 


“Now it is the belief of the promoters of this new 
society that a great deal may be done for technical 
training without interfering with that training of the 
workshop which is, in one sense, the best of all, They 
believe, moreover, that there are innumerable investiga- 
tions of an experimental kind, having for their object the 
perfecting of industrial processes, which being every- 
body’s business are nobody’s business, which would in 
their results enormously benefit the trade or industry 
which they concern, but which individuals are slow to 
undertake, because they do not bring any certain return 
: profit to the person who spends time and labour upon 
them. 


Hitherto the vast majority of those connected with our 
industries have done their work by mere rule-of-thumb, 
without anything like a scientific knowledge of the mate- 
rial or the machinery on which they are employed. This 
will no longer do; herein lies our weak point ; in this 
direction it is that the Germans are rapidly excelling us. 
The secret of the growing success of the Germans in 
commercial and manufacturing industries lies not only 
in their thoroughly organised and scientific system of 
education, in their “Realschule” and their technical 
training-schools, but in the general interest taken in the 
advancement of knowledge, the development of new 
methods. In the Realschule the young German gets a 
thorough liberal and scientific education, not a mere rule- 
of-thumb technical training. The literary training is at 
least as good as that which can be obtained at our best 
public schools, with the advantage of a thorough instruc- 
tion in the principles and facts of physical science, with- 
out any narrow views as to their future practical appli- 
cation. “The consequence is,” says a German writing to 
Monday’s 


“That the ‘Realschule’ trains thorough gentlemen 
who in future life are able to make themselves useful as 
bankers, merchants, and manufacturers. Many of my 
friends have acquired such positions ; several of them 
are well-known inventors and chiefs of enormous trading 
and manufacturing concerns. This system of education 
produces a class of men who take a warm interest in all 
practical matters, and find as much pleasure and amuse- 
ment in the invention and rivalry of machinery, or the 
production and quality of merchandise, as the young men 
in England find in horses and billiards. Go among a par- 
cel of young Germans of that class, and though you find 
them ready for all amusements of youth, you will at the 
same time perccive that they can talk of a great many 
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useful things in a spirit of enlightenment which has | 


nothing mean in it, but displays a fitness for cosmopo- 
litan life of which we see the practical results. Besides 
the ‘ Realschule,’ there are throughout Germany a num- 
ber of‘ high schools of commerce,’ where young men 
enter to learn office-work and technicalities.” 

This German hits the right nail on the head, when he 
says that— 

“ The English Government would do well to establish 
such schools upon some definite plan as to unity of teach- 
ing. Young Englishmen are quite as well disposed as 

rmans ; in many matters their character is even more 
stable, but you must give them the opportunity of learning 
what the Germans do. Proprietary schools will never 
succeed in this ; and no breach of the liberty of the sub- 
ject would be committed if your Government were intelli- 
gent and far-seeing enough to recognise the need of such 
a system of schools, supernatant on the elementary edu- 
cation.” 

As another Z77mes correspondent says, the maintenance 
of our commercial prosperity is pretty much a school- 
masters’ question. No “association for the promotion 
of scientific industry” will ever be able to remedy 
our shortcomings in this respect unless there be a 
career for men of Science, in which case it will 
be studied, and unless Science be properly taught. 
Unless this country is to be entirely outstripped by 
other nations in the very direction in which we have 
hitherto prided ourselves as being supreme, Govern- 
ment must take the matter up and see that there is 
put within the reach of all who are in any way to 
carry on our industries the means of making them- 
selves thoroughly acquainted with the sciences and 
scientific principles upon which these industries rest. 
Let us also, like the Germans, have well-organised Real- 
schule and technical training-schools ; and for this pur- 
pose let Government take the advice of the deputation 
which waited on the Lord Chancellor last Saturday, and 
make haste to appoint a responsible Minister of Educa- 
tion, whose duty it will be to see that our educational 
machinery in all departments, both in extent and in effi- 
ciency, is kept up to the wants of the age. The establish- 
ment of mere technical schools is not sufficient ; these 
will be of but little avail unless those who wish to take 
advantage of them have had a previous thorough training 
in the scientific principles on which the arts are founded. 
Thanks to Mr. Cole’s wise foresight, there are now tens of 
thousands of our artisans who have had such a training. 

No better instance could be afforded of the evil con- 
sequences which arise from the want of a responsible 
Minister of Education, than the disgraceful condition of 
the Patent Museum. In a dark rusty iron shed at South 
Kensington are huddled together so as to be practically 
inaccessible for purposes of study, the paltry collection 
which represents the genius of that nation which has 
been foremost in mechanical invention. Let us hope 
that the object of the Society of Arts’ deputation will be 
granted, and that no time will be lost in arranging in a 
suitable building everything necessary for the compre- 
hension of Science applied to our various industries, in 

such a manner that anyone who wishes may study his- 
torically all the improvements that have been made in 
any department; and that, as in the French “ Conserva- 
toire des Arts et Métiers,” lectureships will be established, 
thus furnishing a most efficient means for training the men 
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who are to carry on our industries. If this were done, 
and if local museums were established in suitable centres 
throughout the country, and if Government take steps to 
put within the reach of all a thorough general scientific 
education, and do besides, what no “ society for pro- 
moting scientific industry” can do, provide means 
for carrying on unremunerative scientific research, 
England will soon regain her industrial supremacy, or at 
least be placed beyond any danger of being outrivalled. 


BELT’S “NATURALIST IN NICARAGUA” 


The Naturalist in Nicaragua: a Narrative of a Resi- 
dence at the Gold Mine of Chontales ; Journeys in 
the Savannahs and Forests; with Observations on 
Animals and Plants in reference to the Theory of 
Evolution of Living Forms. By Thomas Belt, F.G.S., 
Author of “‘ Mineral Veins,” “The Glacial Period in 
North America,” &c. With Maps and Illustrations, 
(London : Murray, 1874.) 


R. BELT is a close, an accurate, and an intelligent 
observer. He possesses the valuable faculty of 
wonder at whatever is new, or strange, or beautiful in 
nature ; and the equally valuable habit of seeking a 
reason for all that he sees. Having found or imagined 
one, he goes on to make fresh observations and seeks out 
new facts, to see how they accord with his supposed cause 
of the phenomena, He is a man of wide experience; 
having travelled much in North and South Amer: « : nd 
in Australia, as well as in many parts of Europe—and 
always with his eyes open—before visiting Nicaragua. 
He isa geologist and an engineer, and knows how to 
overcome obstacles whether caused by the perversity of 
man or the forces of nature. 

The book we are noticing has, therefore, a value and a 
charm quite independent of the particular district it 
describes. Asa mere work of travel it is of little interest. 
The country and the people of Nicaragua are too much 
like other parts of Spanish tropical America, with their 
dull, lazy, sensual inhabitants, to possess any novelty. 
There is little that can be called adventure, and still less 
of geographical discovery; and the weakest and least 
interesting parts of the volume are the detailed descrip- 
tions of the daily route in the various journeys across the 
country. We have here and there good illustrations of 
Spanish American character, as when staying for the 
night at a ruinous farm-house, the proprietor, Don 
Filisberto, informed him that he was busy building a new 
residence, On asking to see it, “ He took me outside and 
showed me four old posts used for tying the cows to, 
which had evidently been in the ground for many years. 
‘There,’ he said, ‘are the corner posts, and I shall roof 
it with tiles.’ He was quite grave, but I could not help 
smiling at his faith. I have no doubt that, as long as he 
lives, he will lounge about all day, and in the evening, 
when his wife and children are milking the cows, will 
come out, smoke his cigarette, leaning against the door- 
post of his patched and propped up dwelling, and con- 
template the four old posts with a proud feeling of satis- 
faction that he is building a new house. Such a picture 
is typical of Nicaragua.” 

Mr. Belt has done perhaps more than any other 
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traveller to support the theory originated by Mr. Bates of 
the purpose and cause of what is termed “mimicry” in 
the animal world, since it was he who first directly ob- 
served insectivorous birds reject the Heliconii and allies 
as food. In Nicaragua he found that a tame monkey, 
which was extremely fond of insects, and would greedily 
munch up any beetle or butterfly given to him, would 
never eat the Heliconii. 
but invariably rolled them up in his hand and dropped 
them quietly after afewmoments, One large spider used 
to drop them out of its web when put into it, but 
another spider seemed to like them, showing that the 
smell and taste is not universally, although very 
generally, displeasing to their enemies. The Lam- 
pyride, among beetles, which are almost as frequently 
mimicked as the Heliconidz, were rejected by monkeys 
and fowls, as they are known to be rejected by insecti- 
vorous birds. Among the new cases of mimicry observed 
by our author was a longicorn beetle, which most decep- 
tively resembled a hairy caterpillar—a kind which it is 
well known are never eaten by insectivorous birds. More 
remarkable is the account of the behaviour of a green 
leaf-like locust among insect-eating ants, “This insect 
stood immovably amongst a host of ants, many of which 
ran over its legs without ever discovering that there was 
food within their reach. So fixed was its instinctive know- 
ledge that its safety depended on its immovability, 
that it allowed me to pick it up and replace it 
among the ants, without making a single effort to 
escape. This species closely resembles a green leaf, and 
the other senses, which in the Ecitons appear to be 
more acute than that of sight, must have been completely 
deceived. It might easily have escaped from the ants 
by using its wings, but it would only have fallen into as 
great a danger, for the numerous birds that accompany 
the army of ants are always on the look-out for any insect 
that may fly up, and the heavy locusts, grasshopers, and 
cockroaches have no chance of escape.” 

The view that conspicuously coloured creatures, and 
those that seem to court observation, have some special 
protection, and that the gay colouring is a warning signal 
to their enemies not to touch them, was first applied by 
myself to explain the brilliant colours of many cater- 
pillars. It is now, however, found to have a very wide 
application, and Mr. Belt is so convinced of its truth that 
he is able successfully to predict the behaviour of other 
animals towards an unusually conspicuous species. Most 
frogs are of more or less protective tints—green or brown 
according as they live among foliage or on the ground. 
They feed only at night, and they are all preyed upon by 
snakes and birds. One (species, however, found by Mr. 
Belt, was of a bright red and blue colour, and hopped 
about in the day-time without any attempt at conceal- 
ment. He was at once convinced, theoretically, that this 
frog must be uneatable. He accordingly took it home, 
but neither fowls nor ducks would touch it. At length 
one young duck was induced to pick it up, but instead of 
swallowing it, instantly threw it out of its mouth, and 
went about jerking its head as if trying to throw off some 
unpleasant taste. The skunk, whose offensive secretion 
is universally dreaded, is a similar instance among 
mammalia. Its white tail laid back on its black body 
makes it very conspicuous in the dusk, when it roams 
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about, so that carnivora may not mistake it for other 
night-roaming animals, When we consider that such 
cases as these are probably very numerous ; that instances 
of clearly protective colouring‘are still more so ; that both 
these kinds of colouring may vary almost infinitely, and 
that there is certainly some unknown influence which 
tends to produce certain colours in certain localities ; and 
when we further consider that all these causes have been 
in a continual state of change with changing conditions 
of existence, organic and inorganic, and have acted and 
combined with each other in {countless ways for untold 
generations, we have some ground for concluding that 
colour in nature may have been produced with less as- 
sistance from sexual selection than Mr. Darwin thinks is 
due to that undoubtedly powerful agent. 

A very full and interesting account is given of the leaf- 
cutting ants (CEcodoma sp.), and though these have been 
so often described, our author has much that is new to 
tell about them. In his mining operations he cut through 
some of their subterranean galleries, and from his exami- 
nation of these he arrives at the conclusion that the ants 
do not feed on the leaves which they gather in such enor- 
mous quantities, but that they use them to form beds for the 
growth of a minute fungus on which they and their young 
live. These ants are so destructive to certain plants, by 
entirely destroying their foliage, that many species cannot 
be cultivated without constant care and protection. It 
becomes an interesting point, therefore, to determine by 
what means many of the less vigorous or less abundant 
species are preserved. It has long been known that there 
is a very close connection between certain trees and ants, 
Many Melastomas have a kind of pouch at the base of 
each leaf, which serves as a habitation for small ants. 
These have been described by Mr. Spruce, as well as 
others on the leaves of species of Chrysobalanee and 
Rubiacez, &c., in a paper read before the Linnzan 
Society but not yet published; and he arrived at the 
conclusion that these structures had become hereditary 
through the adaptation of the plant to the constant para- 
sitism of the insect, although he did not consider that the 
ants were of any actual service to the plant. Mr. Belt 
figures the leaf of a Melastoma possessing these pouches 
as well as a curious thorny Acacia, the thorns of which 
are very large and hollow, and are tenanted by ants, In 
this case the constant attendance of the ants is secured 
by a provision of food in the shape of little stalked fruit- 
like glands on the leaves, which the ant feeds on. The 
hollow stems of the Cecropias are also infested by ants, 
and they always abound on Passion-flowers, feeding on 
the honey glands of the flower. Now Mr. Belt believes, 
and apparently with good reason, that in all these cases 
the ants are protectors of the plant against herbivorous 
insects, such as caterpillars, cockroaches, earwigs, &c., 
but especially against the leaf-cutting ants ; and that on 
account of this service the plants have in many cases 
become specially modified so as to supply food or shelter 
to the ants which are so useful to them. Itis a suggestive 
fact that introduced trees and shrubs are more subject to 
the attacks of the leaf-cutting ants than native species. 
They do not possess either the disagreeable juices or the 
insect protectors that the latter have in the course of 
ages acquired. We have here an altogether new view of 
the inter-relations of plants and insects, which may, in 
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some cases, help botanists to account for the presence of 
the many curious and apparently useless glands and 
appendages plants often possess. 

Among other natural history information in this work, 
we find some excellent observations on reasoning power 
in insects, a good description of the habits of a monkey, 
and some judicious remarks on the mode of action of 


Fic. 1.—Leaf of Mclastoma. 


natural selection ; although the idea that the hairless 
breed of dogs has been produced because hair favours 
the increase of Jedicu/i and other parasites, is hardly one 
that will be accepted, seeing that hairless forms, of carni- 
vora at all events, are quite unknown in a state of nature. 
On the subject of the fertilisation of flowers by insects 
Mr. Belt remarks, that besides the special adaptations for 


Fic. 2.—Flower of Marcgravia nepenthoides. 
fertilisation by certain insects, there are often other adap- 
tations for the express purpose of preventing useless 
insects from robbing the flowers of the attractive nectar, 
and he illustrates this by a description of our common fox- 
glove. Healso furnishes, what I believe are new and very 
curious cases of fertilisation by birds. In the Marcgravia 


nepenthoides (Fig. 2) there is a group of pitchers below 


the flowers, containing a sweet liquid which attracts in- 
sects ; and numerous insectivorous birds come to feed 
upon these insects, and in doing so necessarily brush off 
the pollen and convey it to other flowers. In a species 
of Erythrina having a sword-shaped flower which will 
only admit very minute insects to the nectary, two species 
of long-billed humming birds probe the flowers in search 
after the insects, and in doing so get the pollen on their 
heads and carry it to other flowers. In this case the 
nectar is protected by a thick fleshy calyx, which effectu- 
ally prevents bees and wasps from breaking in and steal- 
ing the attractive liquid. 

As a geologist our author contributes some important 
facts on the great question of an intertropical glacial 
period. He found at from 2,000 to 3,000 feet above the 
sea, an extensive formation of boulder clay, full of great 
angular blocks, which he has not the slightest hesitation 
in pronouncing to be of glacial origin. He decides that 
this formation must be due to land glaciers and not to 
icebergs, because the latter would imply a depression of 
the country fully 3,000 feet, which would have produced a 
wide channel connecting the Atlantic and Pacific, and 
have caused more intermingling of the faunas of the 
two oceans than actually exists. It may, however, be 
argued, on the other hand, that if there has been no 
recent communication between the two oceans, then 
scarcely a single species of fish or mollusc should 
be common to the two. Yet no less than 48 
species of fishes are absolutely identical ; and as to the 
molluscs, Mr. P. P. Carpenter says that, besides those 
undoubtedly identical (about 40), more than 30 others 
may be identical, and that 40 more, although distinct, 
are very close representative species. We have, there- 
fore, over 100 species of molluscs so nearly identical in 
the two oceans, that we cannot suppose their separation 
to date longer back than the Pliocene period. It may be 
fairly argued that this amount of community proves 
a connection between the oceans at a recent date, 
and that the number of species in common is quite 
as great as we can expect; when we consider—firstly, 
that migration into an already fully stocked area is 
by no means so easy and rapid a process as was 
once supposed; and secondly, that the presence 
of icebergs depositing their loads of clay and gravel in 
the straits themselves would, perhaps, destroy most forms 
of marine life, or drive them away to some distance. 
Mr. Belt further advocates, what seems a very untenable 
theory, that the glacial period of the northern and 
southern hemispheres was at its greatest severity at the 
same time, and that the glacial deposits of Central Ame- 
rica and Brazil are synchronous. To get over the enor- 
mous difficulty as to what became of the exclusively 
tropical forms of insect and bird life that abound in such 
overpowering luxuriance in tropical America, he has re- 
course to the increased area of low land caused by the 
lowering of the ocean owing to the vast amount of water 
abstracted in the form of ice. But Mr. Andrew Murray’s 
map of the roo fathoms line of soundings shows that the 
tropical part of South America would not be materially 
increased in area by a depression of 600 ft., and another 
600 ft. would add proportionately less. Besides, if astro- 
nomical causes have produced glacial epochs, it is certain 
that they would occur alternately in each hemisphere ; 
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and end this would enable us far better to understand how the 

tropical forms of life continued to flourish by migrating 
north or south away from the colder pole. The subject 
of glacial periods i is rendered vastly more difficult by the 
discovery of signs of glaciation so far within the tropics, 
end all facts proving such glaciation are of the greatest im- 

rtance. It seems most probable that the solution of 
the problem will be only possible by admitting a succes- 
sion of glacial periods of unequal intensity ; so that while 
in the tropics we have the traces of one of the more an- 
cient and intense period of cold, in the more northern 
regions we see the results of successive glaciations and 
intervening denudations. 

Much more satisfactory as well as more original, is Mr. 
Belt’s theory of the cause of whirlwinds and cyclones, 
He well remarks that there is a complete gradation, from 
the little eddy which whirls up the dry leaves, through the 
moderate whirlwind, up to the most destructive hurricane ; 
and that a great philosophical mistake has been com- 
mitted in forming theories to explain the larger pheno- 
mena without ever having studied the smaller. The few 
pages devoted to this subject are well worth reading, and 
would alone stamp the author as an acute observer in 
physics as well as in natural history. He gives good 
reasons why all the received theories of the cause of 
cyclones are incorrect, and substitutes one founded on ob- 
servation of the smaller and more easily observed pheno- 
mena which is very ingenious, and which appears to have 
received the provisional approval of the Astronomer 
Royal, but which would occupy too much space to give 
an account of here. 

We have now sufficiently shown that most of the readers 
of NATURE will find matter of interest in this volume ; 
and we sincerely trust that the author may soon find him- 
self in a position to work more systematically at some of 
those branches of science which he has here touched 
upon. So clear-sighted and intelligent a student will pro- 
bably make important discoveries, 

ALFRED R, WALLACE 


PETTIGREW’S ANIMAL LOCOMOTION 


Animal Locomotion; or, Walking, Swimming, and Fly- 
ing. By J. Bell Pettigrew, M.D., F.R.S. (London : 
Henry S. King and Co., 1873) 


ROGRESSION on land, in water, and in air, are 
phenomena so intimately connected with everyday 

life, that all of a thoughtful and observant turn of mind 
cannot help becoming acquainted, unassisted, with most 
of the details and much of the principle of their produc- 
tion. Many will therefore open a new work on the sub- 
ject with a wish to have explained to them some of the 
more difficult and obscure problems connected with it, 
which are too intricate or uncommon to be within the 
limits of ordinary powers of observation ; and to have 
the fundamental principles on which the subject is based, 
fully expounded. With such a feeling we took up the 
book under consideration, especially as Dr. Pettigrew’s 
name has been always held up as that of the British ex- 
ponent of the phenomena of flight, and the combatant of 
the French school. Imagine our disappointment on find- 
ing that, instead of the work being by the hand of a 
master, its author is deficient in the knowledge of the 


first principles of physics, and of the undoubted meaning 
of some of the most simple terms employed in the sci- 
ence ; his argument, if it may be so called, being but 
little more than a long series of vague and fanciful ana- 
logies, incorrectly stated physical facts, and untenable 
theories, 

In the introduction, and more minutely in a special chap- 
ter, the subject of aéronautics is discussed, and the false 
hope perpetuated that it is quite within the range of human 
possibility to construct a flying machine, capable of sus- 
tained suspension; for we are told that “in order to 
construct a successful flying machine... all that is 
required is to distinguish the properties, form, extent, 
and manner of application of the several flying surfaces ;” 
no mention being made of the true difficulty of the 
problem, which is, that it is at present impossible to 
obtain from any form of fuel, a sufficient percentage of 
the potentiality which it possesses for doing work, to 
work an engine sufficiently compact and light for the 
wings which it has to drive. Inthe chapter on progres- 
sion through the air, one of the paragraphs commences 
with the astonishing title, “ Weight, Momentum, and 
Power, to a certain extent synonymous in flight,” which 
follows an equally extraordinary and oft-repeated state- 
ment that “ weight, when acting upon wings, or what is 
the same thing, upon elastic twisted inclined planes, must 
be regarded as an independent moving power.” After 
such indications of imperfect knowledge, nothing in the 
way of mechanical theories could cause surprise, and we 
are therefore not astonished to find it laid down as the 
fundamental principle of flight, that the up-stroke of the 
wing aids in propulsion, and that in the down-stroke the 
inferior surface of the wing is directed downwards and 
Jorwards, “I repeat downwards and forwards; for a 
careful examination of the relations of the wing in the 
dead bird, and a close observation of its action in the 
living one, supplemented by a large number of experi- 
ments with natural and artificial wings, have fully con- 
vinced me that the stroke is invariably delivered in this 
direction,” the wings being said to act like a boy’s kite 
during both the down and up stroke. Who can see any 
close relation between the flight of birds and that ofa 
kite? Dr. Pettigrew seems to forget that a kite needs a 
string, and yet, backed by his false analogy, he has the 
presumption to quote the experimental verifications and 
opinions of such able and ingenious thinkers as Borelli 
and Marey, the authors of the true theory of flight, only to 
reject them ; bringing forward in opposition such evidence 
as “from accurate examination, I am fully convinced,” 
and the like, against the sound mathematical arguments 
and superbly conducted experiments of the two above- 
named physicists. 

Another favourite notion which Dr. Pettigrew re- 
iterates is that “the efficiency of the wings is greatly 
increased by the fact that when it ascends it draws 
a current of air up after it, which current, being met 
by the wing during its descent, greatly augments the 
power of the down-stroke. In like manner, when the 
wing descends, it draws a current of air down after it, 
which, being met by the wing during its ascent, greatly 
augments the power of the up-stroke. .. . The wing is 
endowed with this remarkable property, that it creates the 
currents on which it rises and progresses.” This would 
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be all very true, if the problem were as simple as here 
put ; but it is evident that these induced currents are of 
no real service in flight, because in their production there 
is as much force lost as there may be gained from their 
subsequent employment on the reversal of the action of 
the wing, if the bird’s body has not advanced sufficiently 
far to be in each stroke beyond the range of their 
action, which is probably the case. 

Physiologists will also be considerably startled by a 
novel hypothesis of Dr. Pettigrew’s, which we cannot give 
better than in his own words :—“ Hitherto, and by com- 
mon consent, it has been believed that whereas a flexor 
muscle is situated on one aspect of a limb, and its corre- 
sponding extensor on the other aspect, these two muscles 
must be opposed to and antagonise each other.” We are 
not ashamed to say that such has always been, and still 
is, our idea, notwithstanding the author’s remark that 
“ This belief is founded on an erroneous assumption, viz., 
that muscles have only the power of shortening, and that 
when one muscle, say the flexor, shortens, it must drag 


the converse. This would be a mere waste of power. Na. 
ture never works against herself. There are good grounds 
for believing . . . that there is no such thing as antago. 
nism in muscular movements. . .. Muscles are, there. 
fore, endowed with a centripetal and centrifugal action,” 
In conclusion, we must say that we expected better 
things of Dr. Pettigrew, and regret that he has not, 
before now, learned that there are errors in his methods 
and his results that cannot be tolerated by a thinking 
public, which prefers accurate reasoning rather than 
dogmatic statement, and well-grounded fact to fanciful 
analogy. A. H. GARROD 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. | 


The Famine in India and Meteorology 


Our here in India our attention has been of late called to con- 
sider the best means of warding off the effects of one of Nature’s 


out and forcibly elongate the corresponding extensor, and 


laws, that threatens the lives of numbers of our fellow-creatures, 
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Allyghur ; 7, Etawah ; 8, Cawnpore ; 9, Allahabad ; ro, Mirzapore 11, Benares ; 12, Dinapore; 13, 


for at this present moment the’millions of Bengal are threatened 
with famine. 

The study of the meteorological effects and changes of climate 
in India is very interesting, but I have not time to go into the 
question how one portion of the air laden with moisture moves 
> Bay of Bengal, sweeps along the coast of Burmah and 

3 how it begins to part with the moisture in Burmah about 


Bhauguulpore,; 


the middle of May, continually advancing along the valley of the 


Ganges, till about a month later it reaches Simla, which is on 
the ridge which separates the drainage of the Ganges from that 
of the Indus. 

Up the Indus valley another current of air from the Indian 
Ocean also moves northwards parting with large quantities of its 
moisture along the western coasts of Madras aa Bom! 
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then passes up the valley of the Indus, but without watering that 
large extent of desert lying between Scind and the Punjab, so it 
js not till within a short distance of the hills that the body of air 
begins to part with its moisture. i 

I say this is all a very interesting subject to study, but it is not 
my intention at present to go into it, but simply to state that this 
season Bengal has not had its average rainfall, while in the 
Punjab the rains were later than usual in setting in, yet the 
general fall has been on the whole seasonable, for though the 
cotton crop is a failure compared with other years, yet the cereals 
have been plentiful, and hence grain isicheap. 

In Fig. 1 I have tried to show the price of grain along the line 
of the railway from Umritsur to Bhaugulpore, a distance of 1,047 
miles. The full black line shows the actual prices at which grain 
is now selling in all the several districts through which the railway 
passes, it being least at Umritsur, which is in the centre of the 
Punjab, and greatest at Dinapore, in the Patna district of Bengal. 
At the right-hand side is a scale of rupees showing the cost per 
maund, which can be easily reduced to English values by consi- 
dering a manud equal to 3 cwt. and a rupee equal to 2s, This 
will approximately give the present English value of wheat 
during November last as published in the several gazettes. The 
lower dotted line shows how the price of this grain goes on in- 
creasing by the distance transported. The usual railway rate 
was 4 pice per maund per mile, which bya late order of Govern- 
ment has been reduced to half this rate, or approximately 3s. 67. 
for 100 tons a mile. 

If to this be added 15 per cent. profit to meet losses and 
deterioration, the thick dotted line indicates what grain could 
probably be sold at by Government without any loss, if it 
became a large dealer ; and, as before said, the upper full line 
shows the actual prices with the large margin there is for profits. 

Fig. 2, however, shows this much clearer, and proves that 
the demand must be greater than the supply; or, in other 
words, that as much as over some 2,000 tons daily of grain, 
which was grown more than 700 miles away from the point 
where the famine is most severe, along the line of railway, is sent 
down from the Punjab, and the highly irrigated lands of the 
North-West Provinces, enough to sustain in life as many as there 
are inhabitants in London, or some four million souls ; for 141bs. 
for each man, woman, and child, is considered enough to sustain 
the life of a native of India. 

But what is this to the millions of Bengal that are now threat- 
ened with famine? It is hardly one-seventh, I am led to 
understand. So with all our canals and railways, and the great 
good they are doing in the present state of things, yet there is a 
larger demand than can be supplied, or the profits could never 
mount up to 70 per cent., as at Dinapore. 

Though the subject of this letter may not be considered 
exactly a fit one for the pages of NATURE, yet I feel sure that 
those who study Nature in her works and effects, will be in- 
terested in the facts now given. 

T. LoGIn 
Sup. Engineer, Punjab 
Umballa, Dec. 12, 1873 


Dr, Tyndall and Sensitive Flames 


In the last number of NATURE a report is given of the first 
of Dr. Tyndall’s Christmas ‘‘ Lectures to Juveniles,” on the 
Motion and Sensation of Sound. In that lecture Dr. Tyndall 
shows how the reflection of sound can be made manifest to an 
audience by means of a sensitive flame ; and, according to the 
closing words of your report, Dr. Tyndall states, —“‘ Never before 
have these phenomena been made visible. Hitherto these effects 
have been investigated by the sense of hearing ; I have now been 
able to prove them by appealing to your eyes.” 

In the W/ustrated London News a short notice is also given of 
the same lecture, and there Dr. Tyndall is reported to have 
said, that no philosopher had ever before witnessed the reflection 
of sound until that afternoon. I presume, therefore, that the 
report you have given accurately represents Dr. Tyndall’s words. 
And this being so, will you permit me simply to place the fol- 
lowing facts before your readers. In January 1870 I published 
an article in the Quarterly Yournal of Science on the 
“Analogy of Light and Sound.” In that article I stated how 
a sensitive flame can be used as a delicate Ahonoscope, to reveal 
perfectly well the decay, the absorption, and the reflection, and 
(less perfectly) the refraction of sound-bearing waves. A sketch 


is there given precisely the same as that which appears in Dr. 
Tyndall’s lecture (Fig. 6), wherein a sensitive flame is placed in 
the conjugate focus of a pair of parabolic mirrors, This experi- 
ment was shown at a lecture I delivered on January 3, 
1868, before the Dublin Royal Society. A copy ot my 
paper in the Quarterly YFournal of Science, and of the printed ab 
stract of my lecture before the Dublin Society, I myself sent to 
Dr, Tyndall a few days after they appeared, and if I mistake 
not, drew his attention to these experiments. 

Since 1868 I have so frequently shown to my own class and 
to large audiences the reflection of sound by a sensitive flame, 
that I have no doubt many of your readers will have been asto- 
nished when they heard or read Dr. Tyndall’s assertion which I 
have quoted. Indeed, probably Dr. Tyndall himself ‘will 
be able to recall the} foregoing facts, and will| gladly put this 
memory right on this matter. 
W. F, BARRETT 
Royal College of Science, Dublin, Jan, 19 


The Potato Disease 


SINCE October 1872 I have been growing potatoes, healthy 
and diseased, under test conditions, principally with a view to a 
further insight into the winter and subterranean life of the 

‘eronospora and also in the hope of meeting with the (to me) 
apocryphal Aréotrogus. The figures of the latter referred to by 
Mr. Berkeley, I am well acquainted with, as I have engraved 
them three times, once to illustrate Mr. Berkeley’s own paper in 
the Gardener's Chronicle. 1 therefore well knew what to look 
for in the corroded cellular tissue of my diseased potatoes, I by no 
means wish to assert (or indeed asserted) that Volutella ciliata is 
positively the same with Montagne’s Artotragus, for I have never 
seen a specimen of the latter, (I know no one who has except 
Mr. Berkeley), and as far as I am aware] no one has met with it 
since the time of its original publication between twenty and 
thirty years ago. As no one now (including Mr. Berkeley) ven- 
tures to suggest more than the “ possible” or “ probable” nature 
of Artotrogus, my note was meant to suggest another reasonable 
direction for future observation. 

In my experiments, I have from the first been forcibly struck 
with the presence of Vo/utel/a with its mycelial threads, not only 
outside and just within spent potatoes, but also within the 
corroded cellular tissue. I have no doubt that the plasma of 
Voluteila is equally disorganising with the plasma of Peronospora 
itself, and that the threads belonged to the former plant I have 
no manner of doubt, as I constantly traced young to mature spe- 
cimens of Volutel/a from it, and that too from positions within 
buried potatoes. The strong external resemblance between some 
slates of Volutella and the figures referred to by Mr. Berkeley, 
suggested to me that this ‘‘ will o’ the wisp ” Artotrogus, might 
perchance eventually turn out to be no other than some condition 
of Volutella. 

So far from its being my desire to draw attention from Arto. 
trogus, the paragraph in my first letter was written with a view 
to draw attention to it. Berkeley himself always speaks doubt- 
fully of its nature, and Carruthers, in his recent paper on Perono« 
spora, published by the Royal Agricultural Society, has not even 
referred to it. 

Returning for a moment to the principal subject of my first 
note, viz. the failure of the essays submitted in answer to the 
offer of a prize on the part of the Royal Agricultural Society for 
the best essay on the potato disease and its extirpation. In 
NATURE, vol. ix. p. 212, I observe that the committee are now 
disposed to view the desired destruction of the potato disease 
from a different standpoint, and propose to offer three prizes of 
100/, to dealers, who are to send inaton each of “ disease- 
proof” potatoes. 

It appears to me as unreasonable to advertise for a “ disease- 
proof” potato as fora ‘‘death-proof” man. Surely all organised 
bodies are liable to deviation from health, and though certain 
organisms may be made (by art) to more or less throw off or 
resist the attacks of disease, yet none can be said to be in them- 
selves ‘‘disease-proof.” As regards potatoes, I think I may say, 
without fear of contradiction, that at present no varieties whatever 
are either proof against the Feronospora or able to resist its 
attacks, neither is it at all likely that any such varieties will ever 
arise. 


WorTHINGTON G, SMITH 
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ON DIFFRACTION SPECTRUM PHOTO- 
GRAPHY, AND THE DETERMINATION OF 
THE WAVE-LENGTHS OF THE ULTRA- 
VIOLET RAYS* 


ILLUSTRATED BY AN ALBERT-TYPE PLATE, 


*TRERE are, as is well known, two methods by which 
spectra may be obtained: (1) by the action of a 
rism ; (2) by a system of closely-ruled lines. In the 
tter case it. s convenient to speak of the contrivance 
employed as a grating, and of the spectrum as an inter- 
ference or diffraction spectrum. A casual inspection 
shows that there is a great difference between the spectra 
produced by these two methods, and close investigation 
proves that the diffraction spectrum is by far the more 
suitable for accurate scientific work. For this reason it 
has seemed desirable to make a trustworthy map of those 
parts of the solar diffraction spectrum which can be pho- 
tographed on collodion, and to attach to it a scale for 
reading the wave-lengths of the rays. 

The plate accompanying this memoir is from collodion 
photographs made by myself, transferred to a thick piece 
of glass, the latter process being known as the Albert-type. 
For the entire success of this transfer I am indebted to 
my friend Mr. E. Bierstadt, the owner of the patent in 
America, The glass is then used in a printing press in 
the same manner as a lithographic stone. The spectrum 
is absolutely unretouched. It represents therefore the 
work of the sun itself, and is not a drawing either made 
or corrected by hand. 

The picture consists of two portions : first, the upper, 
which gives all the lines of the spectrum from near G to 
O, or from wave-length 4350 ten-millionths of a millimetre 
to 3440. Above that is placed a scale, which is a copy of 
Angstrém’s from just below G to Hg, with the same-sized 
divisions carried out from H, to O. The second, or lower, 
is a magnified portion of the same negative, having H, 
and H, about its middle, and extending from wave-length 
4205 to 3736. 

It follows therefore that the lines in the solar spectrum 

’ are correctly represented in their relative positions. The 
only errors are those which may have arisen from mal- 
adjustment of the scale. The precautions that were 

en to avoid such errors will be described, With a 
certain correction, to be mentioned hereafter, it may also 
be stated that the relative shadings and intensities are 
preserved. 

The value of such a map depends on the fact that it 
not only represents parts of the spectrum which are with 
difficulty perceived by the eye (though they may be seen 
by the method of Stokes and Sekulic), but also that even 
in the visible regions there is obtained a far more correct 
delineation in those portions which can be photographed, 
In the finest maps drawn by hand, such as those in the 
celebrated “ Spectre Normal du Soleil” of Angstrém, the 
relative intensity and shading of the lines can be but 
partially represented by the artist, and a most laborious 
and painstaking series of observations and calculations 
on the part of the physicist is necessary to secure 
approximately correct positions of the multitude of 
Fraunhofer lines. Between wave-lengths 3925 and 4205, 
Angstrém shows 118 lines, while my original negative has 

at least 293. 

For such reasons many attempts have been made to 
procure good photographs of the diffraction spectrum. 
The earliest were by my father, J. W. Draper ; his results 
were printed in 1843-44 in a work entitled “On the 
Forces which produce the Organisation of Plants.” This 


* From the American Yournal, of Science and Art, Dec. 1873. Com- 
municated by the author. 


memoir was accompanied by plates drawn from as 
daguerreotypes, and the wave-lengths, which he first sug. 
gested as the proper indices for designating the Fraunhofer 
lines, were used as a scale. 

Since that time the most impertant experiments in this 
direction have been by Mascari and Cornu. These eni- 
nent physicists have, however, resorted to the plan of 
taking portions of the spectrum on a small scale and sub- 
sequently making enlarged drawings therefrom. Thi; 
course introduces the defects of handwork, and the artistic 
difficulties of copying intensity and shading, as well as 
the omission of fine lines. 

In the photographs of the spectrum which I have taken 
I have tried to get as large a portion as I could at once, 
and on as large a scale as possible. I have usually ob. 
tained images from below G (wave-length 4307) to above 0 
(wave-length 3440) of about 12 inches (‘305 metre) long, 
1 have succeeded, however, in photographing from near } 
(wave-length 5167) to T (wave-length 3032) by resorting to 
a ruled speculum plane and a concave speculum mirror, 
but the photographic and optical difficulties in securing 
an enlarged spectrum of that length are great.* 

Of course, in such a research as this an essential is a 
finely and evenly ruled plane of glass or other material, 
Those which I have used were made by a machine de- 
vised and constructed by Mr. L. M. Rutherfurd, whose 
beautiful lunar and prismatic spectrum photographs are 
so well known to the scientific world. The plate generally 
employed is of glass ruled with 6481 lines to the inch; 
the ruled part is 1,$ inch (‘027 metre) long, and ,';4; inch 
(‘o16 metre) wide. It is unquestionably much more nearly 
perfect than similar gratings made by Nobert and others, 
for the character of the photographs and the uniformity of 
the orders on either side of the normal, together with its 
behaviour under a searching examination, show that it 
leaves little to be desired. As it is on glass, and gives a 
bright transmitted spectrum, I have constructed the re- 
mainder of the optical apparatus of glass achromatised, 
according to the plan used by J. W. Draper in 1843, ex- 
cept that I have not silvered the ruling, and therefore have 
used the refracted, and not the reflected beam. The slit is 
75 of an inch (0°2 metre) long, and ;},5 of an inch (‘00023 
metre) wide ; the jaws are of steel, and there is not only 
a micrometer screw for separating them, but also one for 
setting them at an angle. Occasionally I have taken 
photographs with the jaws ;4, of an inch (‘oo028 metre) 
apart at the top, and +}, (‘00019 metre) at the bottom, so 
as to obtain different intensity in the two edges of the 
spectrum. 

Most of the photographs have been of the spectrum of 
the third order, which has certain conspicuous advan- 
tages. In the first place it is dilated to such an extent as 
to give a long image, and yet one not too faint to be 
copied by a reasonable exposure of the sensitive plate ; 
and in the second place, the spectrum of the second order 
overlaps it in such a way that D falls nearly upon H, and 
éupon O. These coincidences are serviceable in deter- 
mining the true wave-lengths of all the rays. 

The only point of special interest in connection with 
the photographic part of the operation, is the device for 
avoiding the unequal action on the sensitive plate of 
different rays of the spectrum. It has been commonly 
supposed, until the recent memoirs of J. W. Draper, that 
there are in the spectrum three different types of force 
in three different but overlapping regions, Heat was 
supposed to be principally found at the less refrangible 
end, light in the middle, and actinism at the more refran- 
gible. But he showed that this error has partly arisen 
from using prismatic spectra, which condense the red end 
and dilate the violet, and do not present the rays in the 


* Since writing the above I have succeeded in photographing the lines of 
the visible spectrum from 4 downward, and the picture comprises not only 
the regions including E, D, C, B, a and A, but also the ultra-red rays. ‘The 
great ~ a, 8, 7, below A, discovered by my father in 1843, are distinctly 
reproduced. 
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true order of their wave-lengths, and partly from the 
nature of our ordinary photographic substances. He 
proved that actinism, or the power of chemical decompo- 
sition, does not particularly belong to the violet end of 
the spectrum, but is found throughout its whole length. 
But bromide and iodide of silver, as used in collodion 
photography, are more readily decomposed by vibrations 
of certain lengths and periods than by others, and hence 
the excess of action seen at the violet end is a function of 
certain silver compounds, and not of the spectrum. Other 
substances, as carbonic acid, show maxima elsewhere, as 
in the yellow region. The solar beam is therefore not 
compounded of three forces, light, heat and actinism, but 
it is a series of ethereal vibrations, which give rise to one 
or other of these manifestations of force, depending on 
the surface upon which it falls. 

In order to provide against this excess of action in certain 
parts of the spectrum, I introduced a system of diaphragms 
placed in the vicinity of the sensitive plate, and removed at 
suitable times during the exposure, The region from wave- 
length 4000 to 4350 only requires about one-tenth of the 
time demanded by that from 3440in 3510. In the nega- 
tive which produced the accompanying plate, the line O 
had 15 minutes and G 2} minutes, and the former is 
under-exposed. These exposures seem at first sight un- 
usually long for a wet collodion surface, but it must be 
remembered that the slit used was only ;]y of an inch 
wide, and that the diffraction grating gives an almost 
complete circle of spectra round itself, amongst which 
this thin band of light is divided. A beam ;}, of an 
inch (‘00023 metre) wide is spread out in this case into a 
streak about 78 ft. (23°77 metres) long. 

After the production of spectra that were in focus from 
end to end, it was next necessary to attach a scale to 
them by which the wave-lengths might be read. At first 
I tried, by reducing Angstr6m’s maps to the proper di- 
mensions, to accomplish this object, but the undertaking 
proved to be difficult, and was unsuccessful, because, 
though the original drawing on the stone was undoubtedly 
correct, the paper proof of it which I had, had stretched 
unequally in printing, and on applying a _ photo- 
graphic reduction to my spectra, coincidence could 
not be obtained. As, however, the subject of dividing a 
scale for these diffraction spectra is of prime importance 
in giving value and precision to the wave-lengths pre- 
sented in this memoir, I propose to describe fully the 
method eventually employed in fitting a scale to the 
photograph. 

The wave-lengths of the ultra-violet rays have never 
as far as I know, been either determined or published 
except by J. W. Draper in 1844, Mascart in 1866, and 
Cornu in 1872. J. W. Draper’s memoir has a steel en- 
graving of some of the principal lines, from which the 
wave-lengths may be approximately read. 

The large plate which accompanies Mascart’s long and 
valuable memoir is of the prismatic spectrum, but he fur- 
nishes in addition the following table of wave-lengths :— 


L é 3819°0 
10) ‘ 3440°1 


These numbers do not entirely coincide in all cases 
with my photograph, as I will show farther on. 
The detailed results of M. Cornu have not appeared in 
any publication that has reached me. 
I have used as a basis the numbers given by Angstré6m 
for the rays D,, 64 and G, and if there should be any 


proportionate correction, which can easily be effected. At 
first sight it seemed better to take G and H as fixed 
points, but the line H is so broad, and has so many com- 
ponent lines, that its position is uncertain, and moreover, 
being almost at the limif of visibility in Angstrém’s appa- 
ratus, it was more open to errors of measurement. These 
reasons led me to take advantage of the fact that the 
second spectium overlaps the third, the ray D of the 
second being near H of the third, and 4 of the second 
near O of the third. It is obvious that we have thus the 
means of ascertaining the wave-lengths of three points, 
one at each end, and one in the middle of my photograph. 
As the rays D and 4 cannot impress themselves on collo- 
dion by any length of exposure that it is convenient to 
give, and as in my method of working the ultra-violet 
rays could not be scen simultaneously with them, it was 
necessary to resort to the following device :—I placed in 
front of the sensitive plate and close to it two fine steel 
points, one of which was carefully adjusted to the position 
of D, of the second order, and the other to 4, of the 
second order. When, therefore, after a suitable exposure 
to the ultra-violet —- of the third order, the collo- 
dion picture was developed, there were two sharply-de- 
fined images of the steel points superposed on the spec- 
trum. The point which had been coincident with D, of 
the second order was then found to have cast its shadow 
on H, of the third order, and the point at 4, of the second 
order had impressed itself near O of the third order. 
By a simple calculation it was thus rendered evident 
that a given ray in the compound line H, was of the wave- 
length 39301 ten millionths of a millimetre, and that 
another line near O had the wave-length 3444°6. By 
looking at the photograph, the reader will see that 3930 
falls upon a fine division in H,, which is beautifully shown 
in both the spectrum with the scale and the enlarged 
proof below. Of course, the ray G of the third order, the 
wave-length of which is known, had impressed itself pho- 
tographically on the collodion. 
Having thus ascertained the wave-lengths of three fixed 
points in the photograph, the next step was to apply a 
scale reading to a single ten-millionth of a millimetre, and, if 
possible, fractions thereof. After many abortive attempts 
to use that part of Angstrém’s map which lies between G 
and H, and to attach thereto an additional length of scale 
sufficient to extend to the end of the ultra-violet region, 
I was compelled to resort to a linear dividing engine, and 
rule a scale which was about twice the length of the pho- 
tographic reduction shown in the accompanying plate. 
Of course this necessitated drawing in by hand the same 
systems of lines and lettering as are shown on Ang- 
— chart, and this I did as carefully and faithfully as 
could. 

It only remained to reduce this divided scale to the 
proper size to fit the spectrum photograph ; after many 
trials it was accomplished. 

It is proper in this place to make’ a criticism on my 
scale, and to point out a small error, which may be due, 
however, to an incorrect determination of the wave- 
lengths that I have used as fixed points. Taking the dis- 
tance from G (wave-length 4307) in the photograph to 
the fixed line 3930 in H,, and dividing it into 377 parts, 
and then prolonging these divisions toward O, it was 
found that the third fixed point was not attained, but that 
there was an error of about two divisions. But if the 

osition of D, in Angstrém’s determinations should be 
incorrect to the extent of one ten-millionth of a milli- 
metre, or if this small error should be partly attributed to 
D,, and partly to G, my scale would be correct. Future 
measures of the wave- lengths of these rays, and of 4,, can 
alone settle this delicate point, for the determinations of 
Mascart and Angstrém and Thalen differ nearly to the ex- 
tent mentioned above. The same remark is true of Ang- 


small error in his determination, my scale will require a 
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three times the amount necessary to remove my discre- 
pancy. Inany case the photograph is correct, as it is the 
work of the sun, and is only open to errors arising from 
imperfect flatness in the field of a fine lens, and that field 
only subtending an angle of about 4°. The angular aper- 
ture of the lens, viewed from the sensitive plate, is 20 
minutes. I trust, therefore, that the photograph may be 
of permanent value to physicists, for any one can affix 
another scale if this be slightly erroneous. 

An examination of the photographed spectrum shows 

many points of interest, some of which are best seen in 
the spectrum with the scale above, and some in the por- 
tion enlarged below. The latter is magnified about twice, 
and comprises the region from wave-length 3736 to 4205. 
I have also made photographs on the same scale as 
Angstrém’s map, but have not as yet printed them. The 
capital letters which are attached to the region above H 
are according to the nomenclature of Mascart, although 
the wave-lengths assigned by him to those letters do not 
coincide exactly in all cases with the lines in my photo- 
graph ; for instance, the line L, which he regards as 
single, is in reality triple, and does not correspond to 
3819, but to 3821 ; M is correctly designated by 3728, but 
it is double ; N is really at 3583, and not 3580. It has 
been suggested that it would be proper to return to the 
old nomenclature of Becquerel and J. W. Draper, who 
sirnultaneously discovered these lines in 1842-43, but the 
designation of position by wave-length in reality renders 
the letters unnecessary. 

The spectrum above H, when compared with the region 
from G to H, is marked by the presence of bolder groups 
of lines, and most conspicuous are those between 3820- 
3860, 3705-3760, 3620-3650, 3568-3590, 3490-3530. The 
first of these groups is strikingly shown in the enlarged 
photograph. I am not as yet able to offer an opinion as 
to the chemical elements producing these groups, for al- 
most all the photographs of the ultra-violet spectra of 
metalline vapours that I have thus far made were pro- 
duced by a quartz train, and have not yet been reduced to 
wave-lengths. Indeed, that is a separate field of inquiry, 
and could not be comprised in a memoir of this length. 
I have also tried to utilise the photographic spectra of the 
late Prof. W. A. Miller, published in the “ Transactions ” 
of the Royal Society for 1862, but for some reason, 
probably insufficient intensity of the condensed induction 
spark, his pictures do not bring out the peculiarities of 
the various metals in the striking manner that is both 
necessary and attainable. The diffraction spectra of 
metalline vapours that I have made are not yet ready for 
use. 

The probabilities are that each of these groups will be 
found to be due to several elements, as is plainly seen in 
the group H. This compound line, which is commonly 
spoken of as being caused by calcium, iron, and aluminum, 
is in reality much more complex, for there can readily be 
counted in it more than fifty lines in the original negative, 
and a careful inspection of the ea paper pic- 
ture shows a large proportion of them. This observation 
leads us to a more general statement. The exact 
composition of even a part of the spectrum o a 
metal will not be known until we have obtained photo- 
graphs of it on a large scale, The coincidences which 
were so thoroughly examined by Mr. Huggins (Trans, 
Royal Society, Dec. 1863) will only disappear when we 
can, in addition to the position of a line, have a clear idea 
of its size, strength, and degree of sharpness or nebulosity. 
The eye is not able to see all the fine lines, or even if it 
does, the observer cannot map them with precision, nor 
in their relative strength and breadth. For example, in 
Angstrém’s justly celebrated chart, of which the G-H por- 
tion is copied in this plate, and in the construction of 
which the greatest pains were taken by him, many regions 
are defective to a certain extent. The region from 4101 


enlarged copy seventeen that can easily be counted, and 
the original negative shows more yet. The reader of 
course understands that a paper print of a collodion pic. 
ture is never as good as the original ; the coarseness of 
grain in the paper, want of contact in transferring, &¢, 
effect such a result. Moreover, the Albert-type proces; 
depends on a certain fine granulation which is given to 
the bichromated gelatine, and this forbids the use of a 
magnifier upon these paper proofs. It is only just, how. 
ever, to Mr, Bierstadt to state, that without his personal 
supervision, such sharp and fine-grained proofs could not 
have been obtained, and that no other printing-press pro. 
cess that I know of could have accomplished this work at 
all.* As an illustration of the difficulty of depicting the 
relative intensity of lines, we may examine 3998, which 
in Angstrém’s chart is shown of equal intensity with 4ooy, 
while in reality it is much fainter, and instead of being 
single, is triple, as is well seen in the enlarged spectrum, 

When, however, we compare Angstrém’s chart with 
the photograph, it requires, as the above remarks show, a 
critical examination to detect defects, and we have a 
striking confirmation of the surprising accuracy of the 
Swedish philosopher. 

So also in comparing Mascart’s excellent map of the 
prismatic spectrum with the photograph, the difficulty of 
depicting all the fine lines is seen. In the group L he 
shows twelve lines, while even in the Albert-type copy of 
my photograph twenty-five can be counted, and in the 
original negative many more. From H to L he exhibits 
seventy lines ; in my plate 138 can be observed, besides 
many unresolved bands, 

In the earlier part of this memoir it was stated that the 
relative intensities of the lines in the spectrum were cor- 
rectly represented if a certain allowance was made. Ifan 
unshielded collodion plate were presented to the image 
of the spectrum, there would be produced a stain very 
dense from G to H, fainter above H, and still fainter 
below G. But this stain would not represent the actinic 
force of the sun; it would merely be the index of the 
decomposability of a mixture of iodide and bromide of 
silver. I have for this reason adopted the idea of J. W. 
Draper, that force is equally distributed through the spec- 
trum, and have tried to produce a photograph of equal 
intensity throughout. This has been accomplished, as I 
have before stated, by suitable diaphragms. But whether 
this view be correct or not, lines which are not far distant 
from one another are presented virtually without any 
interference by diaphragms, and must therefore be correct 
both as to shading and intensity. 

Besides the points above mentioned, there are many 
theoretical considerations suggested by the photograph 
which it does not seem expedient to enter upon fully at 
present. Among such is the possibility of arriving at an 
estimate of the sun’s temperature, by interpreting the 
apparent bands, such as those near G and H, by the aid 
of Lockyer’s researches on the temperature of dissoci- 
ation of compounds. No one has yet ascertained whether 
there are or are not unresolvable bands in the solar 
spectrum. If they do exist, the compounds to which they 
belong, and the necessary temperature for dissociation, 
remain to be determined. 

It would seem also to be possible to find out whether, 
as asserted by Zdéllner, there is a liquid envelope around 
the sun, by a search for more diffused bands in its photo- 
graphed spectrum. 

In the hope that this photograph may prove to be of 
value to scientific men for further investigations upon the 
sun and the elements, I have caused a number of extra 
copies to be printed, and shall be glad to present them to 
anyone who can make use of them. 

HENRY DRAPER 


From the original negative of the 12,000 copies have to 
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THE “BRONTOTHERIDA A NEW 
FAMILY OF FOSSIL MAMMALS 


> fear nearly a year ago Prof. O. C. Marsh, of Yale 

College, announced the discovery of a new order of 
Mammalia, the Dinocerata, huge elephantine forms, with 
three pairs of horns and large canine teeth, from the 
Eocene deposits of the country to the east of the Rocky 
Mountains, including the states of Dakota, Nebraska, 
Wyoming and the “ Bad Lands” of Colorado, which was 
described and one of its species figured in this journal at 
the time (NATURE, vol. vii. p. 366). This same able 
zoologist has the opportunity of adding still another un- 
expected group of animals, this time from the Miocene 
beds of the same district, which, though Ungulate and 


Fic. 1.~Brontotherium ingens, Marsh. 


almost certainly Perissodactylate, are very different from 
any known form. 

Brontotherium ingens is the name given by Prof. Marsh 
to the animal, the upper and side view of whose skull are 
shown in the accompanying drawings, copied from his 
paper in the American Fournal of Science and Art for 
this month. The specimen here figured is 36in. long, 
and 20in. between the tips of the two horn-cores. The 


Fic. 2.—Brontotherium ingens, Marsh. 


proportions of the skull are peculiar, the whole being 
elongate and very slight in depth. The high zygomatic 
arches, without any well-marked postorbital processes on 
them, or on the frontal bones, to divide off the temporal 
from the orbital fossa, also add to the uncomplicated 
general appearance of the skull, whose aspect is rendered 
more abnormal by the development of a huge pair of 
horn-cores, which spring almost entirely from the firmly 
“codssified ” nasal bones, which make the anterior region 
of the face exceptionally broad and heavy. The upper 
_ of each horn-core is rugose and the base contains 
ge air cells. 


The teeth present many points of interest. The dental 
formula is 7. - apm t m3 =38. The upper in- 
I 


cisors are quite small, and so are the lower. The canines 
are short, stout, and not removed from the premolars by any 
interval. The premolars are much smaller than the molars, 
those of the lower jaw being very Palzotherium-like. The 
lachrymal foramina are small, and the infraorbital for- 
amina are peculiarly large, as are the occipital condyles. 
The cervical and most of the dorsal vertebre are dis- 
tinctly opisthoccelous. The atlas is much expanded 
transversely ; the odontoid process of the axis is stout 
and conical. The epiphyses of the vertebre are, in most 
specimens, loosely united to the centra. The caudal 
vertebra give indications of the tail having been long 
and slender. 

The limbs are shorter than in the Elephant, having the 
toes arranged as in the Tapir, four in front and three 
behind. The whole of the distal end of the humerus is 
occupied by the articulation ; the radius and ulna are 
distinct. The phalanges are all short, and the terminal 
ones are short and tubercular, as in the elephant. The 
femur has a small third trochanter ; the tibia and fibula 
are separate, and each complete. The distal facets on 
the tarsal naviculare are subequal. 

Prof. Marsh remarks that “the wide narial opening, 
the rugose extremity of the nasals, and the very large 
infra-orbital foramen, naturally suggest that there must 
have been an elongated, flexible nose, possibly as exten- 
sive as in the tapir. That there was no long proboscis, 
as in the elephant, is indicated with equal certainty by 


the length of the head and neck, which renders such an 


organ unnecessary.” 

That 7itanotherium proutii of Leidy is closely allied 
to Brontotherium, Prof. Marsh considers very probable ; 
but the former genus was determined from a specimen 
which wanted the skull, and it differs in some respects, 
Megacerops of Leidy, as well as Symborodon and Mioba- 
sileus of Cope, belong to the same group, but their identi- 
fication has been established on data too imperfect for 
complete and correct description. 

We have adopted Prof. Marsh’s term horn-cores for the 
large conical bony processes on the nasal bones ; but it is 
not at all certain that such is the nature of these pro- 
tuberances ; for it seems improbable that any large horns 
could be efficiently employed by its owner at the free end 
of so elongate and flat a skull; at the same time that if 
they were directed forward, they would seriously interfere 
with the animal’s power of grazing. It must also be 
remembered that in RAzxoceros the horn is not supported 
on any osseous core, whilst in the wart-hog (Phacocherus) 
the wart has a conical osseous support. 

The discovery of these entirely new and unexpected 
types of previously existing animals in the comparatively 
unexplored region of the Rocky Mountains must give a 
great stimulus to evolutionary thought ; for, more than 
anything, it helps to illustrate to what extent the geological 
recordis incomplete ; and further, how great stress ought to 
be laid on the imperfection, not of the geological record— 
but of what seems to vary very nearly inversely as it— 
human paleontological information. The recent exhu- 
mation of these several fully differentiated mammals from 
American Eocene and Miocene beds, when considered in 
connection with the occurrence of equally specialised and 
somewhat parallel lines of development in Europe, tends 
to substantiate the considerable antiquity and the wide 
distribution of the higher members of the vertebrate sub- 
kingdom, and ought to lead to a more thorough search 
for prototypal forms in the higher secondary strata, other 
than the few at present known, so that the vast gap 
which at present exists in our knowledge of the pedigree 
of the mammalia, may be filled, partly at least, from the 
record of Mesozoic formations. 
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ON THE STUDY OF NATURAL HISTORY* 


"THE value of Natural History would be more fully ap- 

reciated if its higher aims were more perfectly under- 
stood. Too many fancied that the study of natural 
‘history consisted in mere collecting and naming, and 
looking at pretty objects. This was, however, mere 
scientific play ; whereas the more thorough study was 
real work, of use not only as an intellectual training, but 
also as applied to the practical life of every day. They 
often heard the remark that the proper study of mankind 
was man, but to confine their study to him would be to 
take the first term of a great series, and neglect all the 
other terms—a proceeding which could lead only to 
an inaccurate and one-sided view of the order of the 
universe. 

As an illustration of the connection of one class of facts 
with another he would briefly describe some of the re- 
sults to which he had been recently led by applying 


physical methods to the study of the evolution of 


lants. He had studied the changes that had occurred 
in the colouring matters in the leaves and flowers 
during their development from a rudimentary to a per- 
fect state, and the connection between them and the 
action of light, and had found that there was ap- 
parently a most remarkable correlation. When more 
and more developed under the influence of light, 
coloured compounds were formed which are more and 
more easily decomposed by the action of light and air 
when they were no longer parts of living plants, but dis- 
solved out from them, There was thus apparently some 
condition in living plants which actually reversed these 
reactions. 

He had also found that in the more rudimentary 
state of the leaves of the highest classes the colour- 
ing matters corresponded with those found in lower 
classes, and in the case of the petals of flowers 
their more rudimentary condition often corresponded 
with some other variety, which thus appeared as if due 
to a naturally arrested development of a particular kind. 
This principle would perhaps serve to explain the greater 
prevalence of flowers of particular colours in tropical or 
colder regions and at different elevations. Now, since 
the effect of the various rays of light was different, it 
became a question of much interest to decide whether an 
alteration in the character of the light of the sun would 
produce a somewhat different effect in the case of other 
classes of plants in which the fundamental colouring 
matter differed ; for example, whether light, with a rela- 
tively greater amount of the blue rays, might not be 
relatively more favourable to the cryptogamia than to the 
flowering plants. So far this was a mere theoretical 
deduction ; but, if proved to be true by experiment, it 
might, at all events, assist in explaining the difference in 
the character of the vegetation of our globe at an earlier 
epoch, when perhaps our sun was in a somewhat diffe- 
rent physical state, and the light more similar to that 
of Sirius and other stars of the highest and bluer 


The practical applications of natural history were of 
course most varied, but he would now merely refer to such 
as depended upon the equilibrium between different plants 
and animals. The successful cultivation of useful plants 
in a foreign country might depend upon very complicated 
conditions to be learned only by accurate study. The 
accidental introduction of some plants or animals might 
prove most injurious if there were no native check to 
their inordinate multiplication. This was perhaps why in 
some cases such importations were far more injurious 
than in their native country, and it became of great 
importance to learn what means could be taken to pro- 
vide some adequate check. 


* From an address by Mr. H. C. Sorby at the annual conversazione of 
the Sheffield Field Naturalists’ Club, January 5. 


TRILOBITES 


BARRAUDE has published a preliminary 
epitome (Prague and Paris, 1871, 8vo) of an jn. 
tended supplement to his “ Systéme Silurien du Centre 
de la Bohéme.” 

He therein gives a list of the fossils as yet found in 
the Cambrian formation :—“ PLANT# : Palzeophycus, 1 
species; Fucoides, 2; Archzorrhiza, 1; Halopoa, 2; 
Cordaites, 1 ; Eophyton, 2; Froena, 1 ; Buthotrephis, I: 
Scotolithus, 1; Oldhamia, 3; PETRIFICATA INCERTS 
SEDIS ; Cruziana, 2; Lithodictyon, 1; ANIMALIA: 
tigia, vel Vermium, vel Crustaceorum, vel Molluscorum: 
Psammichnites, 4; Sfongia: Astylospongia, 1 ; Celen. 
terata: Protolyellia, 1; Lchinodermaia: Spatangopsis, 
I ; (doubtful Echinoderm ?), Agelacrinus, 1 ; Vermes : Mi- 
cropium, 1 ; Spirocolex, 2; Scolithus, 4 ; Monocraterion, 
1; Diplocraterion (Arenicolites), 4; Histioderma, 1; 
Mollusca: Dictyonema, 1; Lingula, 2; Lingulella, 1; 
Discina, 1 ; Obolus, 1 ; Hyolithus, 1.” 

Whilst this formation has only yielded 28 animals, his 
next epoch, his “ Silurische Primordial Fauna” supplies 
366 species as follows :— 


NUMBER OF SPECIES. 


Nortu America. 


CENTRAL 

ZONE. 


NuMBER OF GENERA. 
Dirrerent Species. 


Canada—Ver- 
mont. 
New York. 
Upper 
Mississippi. 


Bohemia, 
Spain. 
Scandinavia. 


England. 
New Brunswick. 


Massachusetts. 


Trilobita 
Ostracoda 
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Other Crustacea} ... 
Vermes 


| Newfoundland. 


Heteropoda......| 
Gasteropoda ...| ... 
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2} Pteropoda 
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| Brachiopoda ... 
| Bryozoa 
Cystidea 

Spongia 


Rl 
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2 
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The author remarks on the discordance between the 
picture thus offered and that which should appear to give 
any positive confirmation to Darwinism. He then goes 
on to remark on some phenomena in the development of 
Trilobites. 

According to the Darwinian theory, the development of 
the individual should bear relation to the past develop- 
ment of the species. Now Trilobites, as they develope, 
increase in number of their body segments, and therefore 
the earliest Trilobites ought to have few such segments, 
But those of the primordial fauna are F angus charac- 
terised by the opposite condition, while the number is left 
in those of the succeeding fauna. 

Again, on the Darwinian theory, there ought at first to 
be but few types, the number increasing later. But, in 
fact, out of seventy-five genera of Trilobites, no less than 
seventy-two appear in the first two Silurian faunas, and 
the three others at the beginning of the third fauna. More- 
over, the perfection of organisation by no means gradually 
increases but is quite irregular. 

Once more as regards orders, there is no approximation 
as we recede in time. The Trilobites, Phyllopoda, and 
Ostracoda, are as sharply differentiated at their very first 
appearance as they are later, and the Trilobites of the 
lowest beds are not less easy to divide into genera than 
those of a later period. Pohemil/a might, perhaps, be 
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considered as an intermediate form between Agnostus 
and Paradoxides (resembling the former in its segments, 
the latter in its head), but then its geological position is 
above, not below, those genera. 

In the Primordial fauna no single Trilobite has been 
discovered which can be regarded as an intermediate con- 
necting link between and two other genera, 

Finally, no trace of a Tribolite has been found in the 
antecedent Cambrian formation, and yet from the number 
of these fossils found it is eminently likely that Had they 
existed they would have left traces of their existence 
amongst the Cambrian fossils. 

The author concludes that we have here a very im- 
portant discord between Darwinism and facts. 


NOTES 


By the kindness of Dr. Draper, of New York, we are 
enabled to issue to our readers this week a copy, absolutely un- 
touched, of a photograph of a part of the solar spectrum 
recently obtained by that gentleman by means of the reflection 
grating suggested by himself, and made by Mr. Rutherfurd. 
There is no doubt that in all such physical inquiries as those in 
which Dr. Draper is interested all observations will in time be 
permanently recorded by means of photography, and to this end 
the labours of Drs. Draper, father and son, will have contri- 
buted in no mean degree. 


WE learn from the Athenzum that the Gold Medal of the 
Royal Astronomical Society has been awarded by the Council 
of the Society to Prof. Simon Newcomb, of the United States, 
for his tables of Neptune and Uranus, and other mathematical 
works. 


THE French Academy of Sciences, at their meeting on Monday 
last, elected Dr. Huggins, F.R.S., and Prof. Simon Newcomb, 
to fill two vacancies among the correspondents in the Astro- 
nomical Section, 


WE regret to announce the premature death of two eminent 
French savants, Dr. Legros, who has been poisoned in the 
course of histological researches, and M. Fernand Papillon, well 
known for his physiological investigations, 


Stk SAMUEL BAKER has been appointed Rede Lecturer 
in the University of Cambridge for the ensuing year. Sir 
Samuel, upon whom the University conferred the honorary 
degree of Master of Arts in 1866, will deliver the lecture in the 
Easter Term. 


Sir SAMUEL BAKER was entertained on Monday at a banquet 
given by the Mayor and Town Council of Brighton, at the 
Royal Pavilion. In along and interesting speech Sir Samuel 
Baker referred to the progress of African discovery, the re- 
sources of Africa and the future of the natives, which he does 
not think hopeful, and of what he did for the suppression of the 
slave-trade. 


THERE has been a good deal said recently as to the fate of the 
Memorial to Government in favour of an Arctic Expedition ; but 
we believe the matter stands exactly as it did when our article ap- 
peared on Dec. 11 last (NATURE, vol. ix. p.97). The uncalled- 
for and aggravating delay of Mr. Gladstone in answering the 
Memorial is only what might be expected. 


From the 1st inst. there will be published daily at Copen- 
hagen a ‘‘ Bulletin Météorologique du Nord,” containing the 
daily reports from the Danish, Norwegian, and Swedish stations. 
This makes the fourth such publication in Europe, the others 
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being published in France, Russia, and in this country. In 
almost all other countries the reports appear at least in the news- 
papers. 

ORNITHOLOGISTS will be glad to hear of the safe arrival 
lately in the Gardens of the Zoological Society, of a pair of 
very interesting new species of White Stork (Ciconia boyciana) 
from Japan, described by Mr. R. Swinhoe nearly a year ago. 
This new form presents points of particular interest, as in 
general appearance it resembles both the common European 
Stork (C. alba) as well as the Maguari Stork (C. maguari) of 
South America, and so tends to favour the impression derived 
from other facts—such as the geographical distribution of the 
Tapiride, of the Cinclide, and perhaps of the Cervulide, if, as 
shown by Sir Victor Brooke, Cervus pudu is related to them in 
important osteological peculiarities—that it is in that direction, 
and not across the Atlantic Ocean that the European continent 
was last in communication with the New World, 


WE direct the attention of our readers to the account, given 
in another page, of an extraordinary gigantic new form of 
Miocene mammals, the Zrontotheride, from Colorado, dis- 
covered by Prof. Marsh of Yale College. 

WE are glad to observe that Mr, Dresser’s excellent work on 
‘‘The Birds of Europe” continues to appear with marvellous 
regularity, considering the amount of work involved. A double 
number, comprising Parts 23 and 24, is just issued, completing 
the second volume in fourteen months ; and the author states 
that he has such a large amount of manuscript ready in advance, 
that he can with confidence promise equal punctuality with the 
next volume. The work continues to maintain its high character 
both in letter-press and illustrations. The plates representing 
the Spoonbill and the Snowy Owl, in the parts just issued, are 
charming pictures as well as accurate ornithological portraits. 


A TELEGRAM from Philadelphia announces that the Siamese 
Twins died,on Saturday at their home in North Carolina, aged 
63. Eng lived two hours longer than Chang. 


WE learn that M. J. C. Houzeau has been investigating the 
directions of the major axes of cometary orbits. He has exas 
mined 233 orbits from Midler’s catalogue, but for the purposes 
of his investigation he has eliminated those comets of short 
period, having their aphelia inside the orbit of Neptune, num- 
bering 15, and also the seven probable appearances of Halley’s 
comet and three others whose elements are uncertain, and so 
reduces the number 233 to 208 ; he, however, adds Comet L., 
1819, making 209 comets whose orbits he discusses. He finds 
that there isa decided tendency in the major axes of those orbits 
to place themselves parallel to the double heliocentric meridian 
102° 20’ and 282° 20’, being only 28° from long. 254° 5’, in which 
the point that the solar system is approaching is situate. The 
major axes donot, however, show a tendency to aggregate near 
lat. + 57° 26’, in which the before-mentioned point lies ; but he 
observes that it is probable that a large number of southern 
comets have passed unseen, and that there may be inaccuracies 
in the elements of the orbits. 

WE have received several documents relating to the School 
of Mines, Ballaarat, which was established in 1870, its primary 
object being to impart instruction in the various branches of 
science relating to mining, the theory and practice of mining, 
mine management, mining surveying, and mining engineering. 
It grants certificates”to all classes of men connected with mining, 
from mining-engineers and assayers to engine-drivers, all candi- 
dates being subjected to a good testing examination. The 
attendance at the School has increased every quarter since it was 
started, the number of students in the third term of 1873 having 
been 59. The benefit likely to accrue toa mining country such as 
Victoria from an efficient school of this kind is incalculable, an’ 
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those interested in the welfare of the colony are bound to do all 
in their power to bring it into thorough working order, and 
enable it to become a national institution. The school is 
possessed of a good metallurgical laboratory, but its efficiency 
is sadly hampered for want of funds, the fees payable by the 
comparatively small number of students being quite insufficient 
to maintain the requisite staff ot teachers, Government grants only 
500/. a year, private subscription and fees amounting to about 
another 200/., but to keep up a full staff of lectures, the Council 
require an income of at least double what is now at their com. 
mand, This is surely a case in which the industrial welfare of 
the whole colony is involved, and we therefore think it is certainly 
the duty of the Government to see that the Ballaarat School of 
Mines does not fall short of complete efficiency for want of 
funds. 


Amonc Mr, Murray’s announcements of new works we notice 
the following, which may be of interest to our readers :—“ A 
Memoir of Sir Roderick Impey Murchison,” based upon his 
journals and letters, with notices of his scientific contemporaries, 
and a sketch of the rise and progress, for half a century, of 
palzozoic geology in Britain, by Professor Archibald Geikie, 
LL.D., F.R.S. This book will be published, we understand, early 
in the spring. ‘‘The Moon, considered as a Planet, a World, 
and a Satellite,” by James Nasmyth, C.E., and James Carpenter, 
F.R.A.S. This work will be accompanied by numerous illus- 
trations produced from drawings made with the aid of powerful 
telescopes, woodcuts, &c. ‘‘ The Impending Famine in Bengal : 
how it will be met, and how to prevent future famines in India,” 
by Sir Bartle Frere, D.C.L., with maps, &c. ‘‘ England and 
Russia in the East,” a series of papers on the political and geo- 
graphical condition of Central Asia, by Major-General Sir Henry 
Rawlinson, F.R.S., with a map. <A new edition of ‘ Metal- 
lurgy,” by Dr. John Percy, F.R.S., Lecturer on Metallurgy at 
the Government School of Mines, vol. i. containing Fuel, Wood, 
Coal, Copper, Zinc, &c. A new edition, re-constructed and re- 
written, of the first volume of Prof. Phillips’ ‘‘ Geology of York- 
shire,” comprising the coast of the county. It will contain a 
large number of additional illustrations and be issued in quarto 
size. 

ANOTHER work on the threatened famine in Bengal is an- 
nounced by Messrs. Triibner & Co. It is by Dr. W. W. Hunter, 
Director-General of Statistics to the Government of India, and 
will be entitled ‘‘ Famine Aspects of Bengal Districts.” 


Dr. SCHWEINFURTH’S account of his travels and discoveries 
in Central Africa during the years 1868 to 1871 will be published 
by Messrs. Sampson Low & Co, in the course of a few days. 
This work will be translated by Ellen E. Newer, and will con- 
tain an introduction by Winwood Reade, whose work on Africa 
was reviewed in NATURE a few months back, It will be copi- 
ously illustrated by woodcuts from drawings made by the — 
and will be issued in two octavo volumes. 


It is known that the Russian Government have made consider- 
able preparations in view of the great astronomical event of this 
year. A General Assembly of the Commission charged to study 
the question has finally adopted twenty-seven stations, the 
list of which (with latitude and longitude, the instruments 
available at each, and the chances of good weather) may be 
found in the Revue Scientifique for oth inst. The probable 
temperatures of the different stations, at the time of observation, 
are also estimated ; they range from — 20°C. at Kiakhta, and 
— 10° at Omsk. to + 10° at Naktritchevan and Erivan. At 
Nertschinsk and some other stations in Eastern Siberia, for which 
calculations are not had, the cold is expected to be still greater. 
The observers for the different stations have all been appointed, 
and have been engaged in practising with their instruments at the 
observatory of Puikowa. All the telescopes are mounted 
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; and the are fitted with a 
movement and a micrometric apparatus. The personal equ, 
tions of the different observers will be determined by means of 
an apparatus like that of M. Wolf (Paris Observatory), in which 
an artificial star is observed in its passage across a net-work of 
wire. The telegraphic determination of the longitudes of the 
various towns of Siberia is likely to be completed in 18)s, 
Several of the stations chosen for this determination are alg 
stations for the transit observations. The other transit station; 
will be easily connected with these by chronometric observations, 
and as for the stations bordering on the Caspian Sea and the 
Black Sea, these longitudes are already known with sufficient 
exactness. 


PROFESSOR WHITTLESLEY has given a paper on the fluctua 
tion of the level of Lake Superior—a subject specially studied 
by him many years ago, and which has as yet received but slight 
elucidation. In his present communication he has confined him. 
self to the consideration of those fluctuations which are not only 
transient, but also occurring with the regularity of a wave—those 
low pendulum. like pulsations which are probably common to all 
the lakes, but are most noticeable in Lake Superior. Untila 
better theory can be found, he adopts the explanation that these 
undulations are caused by atmospheric movements, 


THE Tower Hill Microscopical Club holds its first Comaer. 
Sazione at 3, Great Tower Street, on Tuesday, the 27th inst. 


In aletter to the American Journal of Science and Arty 
dated Cordoba, September 18, 1873, Dr. Gould gives an account 
of a remarkable swarm of large grasshoppers, or locusts, recently 
witnessed there. Myriads filled the air, invaded the houses, and 
covered the ground, from which they rose like thick clouds of 
dust, on approach of man or beast. These, however, seem to 
have been merely the stragglers of the main body. Going out 
to observe the phenomenon more closely, Dr. Gould saw, to the 
eastward, what looked like a long trail of dense black smoke, 
extending over 160° of the horizon, and to an altitude of about 5°. 
A strong field-glass showed that it was no smoke, but a swarm of 
locusts. Its width there was no means of determining, but from 
the position of the focus needed for resolving the cloud at its 
point of nearest approach, Dr. Gould estimated that none of the 
swarm passed within less than three or four miles. The insects 
were evidently transported with the wind, which blew from the 
north with a velocity of ten miles an hour. This was at 
10 A.M. (on August 13). The head of the column had passed 
far out of sight, and certainly twenty miles of its length were 
visible over the far-stretching pampa. They continued to pass 
in apparently undiminished numbers till daylight failed. On 
September 1 the phenomena were repeated, the insects being 
borne back by a south wind ; and they were coming directly on 
the town when the wind hauled to S.E. and carried them past 
about six miles off. From measurements made, Dr. Gould 
stated that the height of the dense nucleus must have been at 
least 2,000 ft., its width here not more than six or seven miles; 
the whole environed by a penumbra of stragglers. At the time 
of writing, the wind had brought them on in full force ‘* literally 
darkening the sun,” and ‘‘ there is probably not a square inch of 
our grounds unoccupied by ihem,” 


“CRONACO DEL VESUVIO,” by Prof. Palmieri (Naples: 
Detken and Rochall, 1874), contains a brief summary of the 
principal eruptions from 1840 to 1872, by far the greater. 
part of the work, however, being occupied with details 
of the outbreak on April 26, 1872, Palmieri’s account of which 
has been already noticed in these pages. The present work 
contains several appendices on subjects of chemical and minera- 
logical interest in connection with eruptions of Vesuvius. 


WE learn from the Afedical Record that the Geographical 


bune | 
first 
given 
Dr. I 
at va 
Park 
of 1 
Agas 
jeliv 


2m 

Jan 
Societ} 
of the 
object: 

tribes 
| travell 

whom 
the 0 
Miani 
and re 
who ¢ 
limbe 
very | 
“ E 
Ww 
“ Co 
| Anti 
and | 
| Stor 
| in th 
| 
| Lite 
| the | 
| Voy 
| Ano 
| | on | 
| toric 
| 182! 
| | mar 
| mar 
| incc 
glac 
wel 
7 
| 
| M. 
| the 
| tint 
lon; 
oug 
| sub 
| “ 

| T. 
| Sci 
| pa 
| Eu 
Pir 
col 
In 
| W 
a 
| 
| Af 
| Al 


18% 


ck-work 
al equa. 
neans of 
in which 
-work of 
the 
in 1875, 
are alsg 
Stations 
vations, 
and the 
ufficient 


fluctua. 
studied 
it slight 
ed him. 
10t only 
—those 
to al! 
Untila 
at these 


Conver. 
ist. 


Ants, 
ccount 
ecently 
es, and 
ouds of 
eem to 
ing out 
to the 

smoke, 
out 5°, 
arm of 
t from 
at its 

of the 

insects 
m the 
ras at 
passed 
were 
) pass 
On 


past 
xould 
en at 
iiles ; 

time 
rally 
ch of 


ples : 
f the 
ater, 
tails 
hich 
vork 
era- 


Yan. 22, 1874 | 


NATURE 


231 


Society of Italy has received from Alexandria, with the news 
of the death of the explorer Miani, and various ethnological 
objects, two living individuals whom he had forwarded of the 
tribes of the Akka or Tikku-Tikki, and whom the learned 
traveller had bought of the King Munza. These individuals—of 
whom one is eighteen years old, and forty inches in height, and 
the other sixteen and thirty-one inches high—are stated by 
Miani to belong to the race of dwarfs described by Herodotus, 
and recently re-discovered by the German explorer Schweinfurth, 
who described them carefully. They are pot-bellied, very thin- 
limbed, and knock-kneed, spherical and prognathous crania, 
yery long limbs, copper skins, and crisp, tow-like hair. 


“Extra No. 14.” (Scientific Series) of the Mew York Tri- 
bune is devoted to accounts of three scientific expeditions. The 
first the Hayden Expedition of 1873, an account of which is 
given in a letter from Prof. W. D. Whitney, and in a review by 
Dr. F. V. Hayden; of the progress of this expedition we have 
at various times given news. A ‘‘ New Route to Yellowstone 
Park ” is described in the account of Captain Jones’s Expedition 
of 1873. The third expedition is that of the late Professor 
Agassiz to Brazil, the Z7idwne reproducing the six lectures 
jelivered by Agassiz after his return in February 1867. 


WE have received in a separate form two papers communi- 
cated to the French Academy by M. A. Poéy—one on the 
‘Connection between Solar Spots and the Hurricanes of the 
Antilles, of the North Atlantic and the Southern Indian Ocean,” 
and the other on the ‘‘ Connection between the Solar Spots, the 
Storms at Paris and Fécamp, the Tempests and Sudden Storms 
in the North Atlantic.” 


WE have received from Quebec the ‘‘ Transactions of the 
Literary and Historical Society ” of that city, for session 1872-3, 
the longest paper in which is an interesting diary of “ A Whaling 
Voyage to Spitzbergen in 1818,” kept by Dr, James Douglas. 
Another paper, by Dr. H. H. Mills, contains some observations 
on Canadian Chorography and Topography, and on the meri- 
torious services of Jean Baptiste Duberger, sen., who died in 
1821, and who seems to have been an excellent surveyor and 
map-maker. The Society appears to have been in existence for 
many years, is in a flourishing condition as to members and 
income, and possesses a good Natural HistoryMuseum. Weare 
glad to see that the Society’s programme includes scientific as 
well as literary and historical subjects. 


THE Bulletin of the French Geographical Society, for De- 
cember, contains an account of a voyage made last autumn by 
M. A. Pinart along the south coast of the Aleutian Isles and 
the Peninsula of Alaska, illustrated by a good map; the con- 
tinuation of M. J. Halévy’s Journey to Nedjran ; and a very 
long paper by M. Dournaux-Dupéré, on the part which France 
ought to play in Northern Africa, advocating the complete 
subjection of the Sahara by France. 


“On the Geology of Western Wyoming,” is a paper by Mr, 
T. B. Comstock, reprinted from the American Fournal of 
Science and Arts. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Cinereous Sea Eagles ( Haliaétus albicilla), 
European, presented by Sir Victor Brooke, Bart. ; a pair of 
Pink-headed Ducks (Axas caryothyllacca) from India, new to the’ 
collection; a Nicobar Pigeon (Calenas nicobarica), from the 
Indian Archipelago ; a Cheetah (Fe/is jubata) from Africa ; a 
White-lipped Peccary (Dicotyles labiatus), from South America ; 
a Sooty Mangabey (Cercocebus fuliginosus), from West Africa ; 
a Verreux’s Guinea fowl (Mumida cristata), from East Africa ; a 
Masked Weaver Bird (Hyphantornis personata), from West 
Africa ; and four Grenadier Weaver Birds (Zupilectes oryx), from 


NEW REMARKS ON THE NATURE OF THE 
CHEMICAL ELEMENTS, BY M.BERTHELOT* 
HERE will be no necessity for me to remind the Academy 
of the great importance of the question raised at the last 
meeting. Between our illustrious master, M. Dumas, and the 
author of these lines, there should not be any difference of opinion 
neither on the principles of a science which he himself has taught 
us, nor as to the originality of his ideas with regard to the chemi- 
cal elements, their relation to each other or to the organic radicles. 
It is therefore more for the purpose of avoiding the reproach 
of an incomplete knowledge of the science than for further in- 
sisting on what I have before advanced, that I ask his permission to 
quotein this place, p. 280 ofhis ‘* Lecons de Philosophie Chimique” 
a passage in which he has approached my own remarks :— 

‘* Before commencing with any confidence to build a system 
upon this foundation,” says M. Dumas, “it is necessary that a 
great number of exact experiments should increase our knowledge 
of it. It will therefore be of the greatest importance to study 
compounds in relation to their capacities for heat, for it cannot 
be supposed that the relation of the specific lieat to the weight 
of the atom holds only for elementary bodies; it is also 
found in compounds of the same order. It would therefore be 
wrong to seek in this direction for a proof of the truth of the 
ideas which we have imagined of the bodies which appear to us 
to be elements, and we ought to say that the capacity of their 
chemical atoms tends towards equality because they are bodies 
of the same order, without their elementary nature necessarily 
following from it.” 

In support of these opinions M. Dumas cites the then recent 
experiments of Naumann on the specific heats of the carbonates 
of barium, strontium, calcium, iron, zinc, and magnesium, which, 
multiplied by their corresponding atomic weights, give a constant 
product of 131 ; while the sulphates of barium, strontium, cal- 
cium, and lead give the product 155. M. Dumas adds with 
reason—‘‘ For the other compounds we are in want of data 
sufficiently precise to enable us to make similar comparisons,” 

It will be seen then that in 1836 the point in question is no 
longer the relation between the specific heats of compounds 
and that of their elements, but entirely between compounds of 
the same order, ¢ fortiori the possibility of distinguishing ele- 
ments from compound bodies in general by means of specific 
heats was expressly discarded, 

Although the specific heats of compound bodies were for- 
merly but little known, the gap was being filled for many series 
by the researches of M. Regnault. But Regnault, like Naumann, 
confined himself to the determination of the specific heats of 
compounds the constitution of which was similar, without seek- 
ing to establish any more remote relation, 

Weestyn in 1848 was, I believe, the first to announce the ap- 
proximate relation between the specific atomic heat of a com- 
pound and those of its elements, and the partial relations 
discovered by Naumann and Regnault then became a conse- 
quence of this more general law. 

In applying it in my turn to the organic radicles and especially 
to the carbides of hydrogen, I have been led to put in evidence 
the difference which distinguishes their specific heats from those 
of the elements, whether taken individually or together, as mem- 
bers of a group of bodies of the sameorder. The carbides of the 
ethylene series are bodies of the same order, and present quite as 
many analogies amongst themselves as simple radicles such as 
calcium, barium, strontium, iron, zinc, and magnesium do, and 
the same may be said of the combination formed by these radi- 

cles. I repeat, therefore, that as the specific atomic heats of 
the simple radicles have the same value, and this value being 
known and considered in connection with their atomic weights, 
the simplicity of their composition results of necessity therefrom 
almost always, as I have already established in my preceding 
note. At the same time the specific atomic heats of the com- 

* Translated from the Comptes Rendus of December 15, 1873. At the 
preceding meeting M. Berthelot read a note on the same subject, in 
which he gave a more detailed description of the observed differences be- 
tween the specific atumic heats of elements and compounds. The principal 
points were, that whilst the specific atomic heats of elements whose atomic 
weights are multiples of the same number, such as the S, Se, Te group, are 
identical, the specific atomic heats of compounds whose atomic weights are 
multiples of some common number, as in the group of polymerised hydro- 
carbons, ethylene, amylene, caprylene, &c., are multiples of each other, 
being proportional to their atomic weights. He concludes : *‘ This difference 
is important, inasmuch as the notion of specific heat is a representation of 
the general molecular work by which bodies are maintained in an equilibrium 
of temperature with each other andt would also indicate!that the decomposi- 
tion of our elements, if possible, ought to be accompanied by phenomena of 
another kind than those which determine the decomposition of our com- 
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pound radicles are nearly always multiples of one another, and 
their magnitude is safliclent to establish the complexity of the 
radicles themselves. 

The combinations of the same order formed by the simple 
radicles have all of them nearly the same atomic heat, as the 
observations of Naumann and Regnault have shown. On the 
contrary, combinations of the same order formed by a series of 
analogous compound radicles exhibit specific heats which tend 
to increase proportionally with the variation of their atomic 
weights. This, which is precisely the opposite of the relations 
which would have been supposed to exist between compounds 
of the same order at the time of Naumann’s researches on the 
identity of the specific atomic weights of the carbonates and 
sulphates, is another proof of the complexity of these radicles. 

To sum up, the study of the specific heats established by the 
most recent researches, tends to prove that there is a positive 
characteristic which, it seems to me, distinguishes the elements of 
modern chemistry from its compounds, and shows that no known 
compound body ought to be considered as of the same order as 
an actually simple one. The importance of such a characteristic 
cannot be doubted, and it becomes greater on account of the 
mechanical meaning which modern theories ascribe to specific 
heat. This I feel bound to put in evidence. : 

Nevertheless, and I ask ission to return once more to this 
point, exaggerated conclusions must not be drawn from such 
an opposition between the mechanical and physical charac- 
teristics of our simple and compound bodies. 

If our elements have not as yet been decomposed and appear 
not to be decomposable by the forces which are at present at the 
command of the chemist, and which, as M.- Dumas at the time of 
his discussion with Despretz justly remarked, have been so often 
tried in vain, nothing compels us to assert that they are not 
decomposable in another way than our compounds are ; as, for 
instance, as Mr. Lockyer asserts, by means of the forces acting 
in cosmical space. Nor does anything prevent the supposition 
that such a discovery as that of voltaic electricity would enable 
the chemists of the future to overpass the limits which are 
imposed upon us. 

The possible fundamental identity of the matter constituting 
our elements, and the possibility of transmuting into one an- 
other the so-called elements, can moreover be admitted into 
the category of more or less plausible hypotheses without it 
necessarily resulting that there is a single really existing matter 
of which our actual elements represent unequal states of con- 
densation. In fact nothing compels us to conceive the existence 
of a final decomposition which shall tend necessarily to reduce 
our elements either to more simple bodies, from the addition of 
which they arise, or to multiples of a single elementary pon- 
derable unit. The various states of equilibrium under which 
the fundamental matter manifests itself would exhibit certain 
general relations to each other analogous to those which exist 
between the multiple values of the same function. According 
to this hypothesis, an elementary body could be, broken up 
without being destroyed in the ordinary meaning of that word. 
At the moment of its destruction it would suddenly change into 
one or more simple bodies identical with, or analogous to, 
our elements. But the atomic weights of the new elements 
would not show any simple relation to the atomic weight of the 
element which had by its metamorphosis produced them, the 
absolute weight alone would remain unaltered throughout the 
catena of changes. 

But I do not wish to insist further on this hypothesis of a 
matter fundamentally identical, although multiform in its appear- 
ances, and characterised in each one of them by a peculiar mode 
of motion, such, in fact, that no single one of them can be defi- 
nitely considered as the starting-point of all the others. Never- 
theless, we shall only be too glad if Mr. Lockyer, guided by 
stellar spectral analysis, succeeds mn shedding a new light upon 
these hypotheses, and continues to investigate questions which 
M. Dumas raised forty years ago in a book which has contributed 
so much to our scientific education. _ R. J. F. 


SCIENCE IN LIEGE 


WE have received a somewhat bulky volume of Memoirs of 
the Royal Society of Science in Liege (1873), in which a 
considerable variety of subjects comes under notice ; zoology and 
mathematics being, perhaps, the most largely represented. 
An ¢loge, by Prof. Morren, on Jean Theodore Lacordaire (who 
died in 1870), is accompanied with a good portrait of that emi- 


nent naturalist. Lacordaire was originally destined for the lay, 
which, however, he left for commerce. Going out to South 
America ina business capacity, his bias for natural research was 
quickly developed, and he commenced those labours to which his 
after life was devoted. In 1835 he became professor of zoology 
at Liege, where he continued till his death. Lacordaire was q 
voluminous writer, but his swmmum opus is the Genera des Co 
Wopteres, which is remarkable for the minuteness of its details 
and its rigorous truthfulness. 

For some years past we have heard a great deal about the ser. 
vices which birds render to agriculture by destroying injurious in. 
sects, The sentiment is widespread, and vigorous measures of 
bird protection have been taken in various. countries of Europe, 
M. Edouard Perris here brings forward a somewhat opposite 
view, which he supports by many curious facts from a long expe. 
rience of country life. His position is, briefly, the following :— 
1. Birds are congregated in considerable numbers only in the 
migration time in autumn and spring, when insects are very 
much less numerous than in the fine season. The rest of the 
time they live in pairs, sparsely distributed, and rare in cultivated 
parts, while the insects come forth en masse to do their mis. 
chievous work. 2. Birds destroy insects largely, but these in- 
sects are, in great part, indifferent, others are eminently useful; 
and the really hurtful species destroyed are in very small pro- 
portion to the whole. Thus the birds do us little service ; and 
they often do injury in destroying our carnivorous and_ parasitic 
insects, as well as attacking fruits and seeds. 3. The insects we 
have most to complain of are, some of them, big enough to brave 
the birds, others are too small to attract them; others prove dis 
agreeable as food ; many are nocturnal in habits, or, by their 
immobility, escape notice ; some live underground, or in houses; 
and all have an astonishing fecundity which is quite baffling to 
human resources. 4. Larve and caterpillars, which do the most 
damage, live nearly all concealed under ground, under bark, in 
the deep parts of wood, in the roots of plants, in fruits, in in- 
habited places, &c., and furnish little tribute to the birds. Those 
which develop in open air are generally provided with hairs 
which protect them; some are nocturnal, some are extremely 
small. All these facts, in the author’s opinion, should greatly 
modify the ordinary view as to the utility of birds in agriculture, 
He points out that certain natural influences tend to preserve an 
equilibrium in the insect world ; such are, famine occasioned by 
the too great multiplication of individuals, meteorological pheno- 
mena adverse to their growth or metamorphosis, and the abun- 
dant production of parasites. M. Perris does not find fault with 
measures of bird protection, but objects to the undue merit which 
is assigned to birds. He urges upon farmers the importance of 
exercising more discernment in their destructive measures, and of 
respecting many animals they often regard as nuisances, such as 
hedgehogs, snakes, lizards, toads, &c. 

edical men will doubtless be interested in two teratological 
observations communicated by Dr. Eugene Charlier. One is that 
of a child inferiorly double, or a double ileadelphous monster. 
It is a kind of monstrosity of which Is. Geoffrey Saint-Hilaire 
supposed the existence, but of which he did not know any au- 
thentic case. The other monstrosity is a new variety of pygo- 
melian chicken ; the animal has two accessory limbs joined to 
the normal wing and leg on oneside. The forms are represented 
in plates annexed to the notes in question. 

An important mathematical paper by M. Brasseur, furnishes 
a ‘* new exposition of the principles of the differential and inte- 
gral calculus.” The following sentences from a commendatory 
preface by M. Folie, will give some idea of the point of view 
which the author adopts. ‘‘ Of all the modes of considering the 
differential calculus, we do not know of any more philosophical 
than that of Newton ; but it requires, to be properly understood, 
a mind well trained to metaphysical speculations. We have, 
indeed, known good analysts who never grasped it, though they 
had studied at the best sources. The great difficulty of the dif- 
ferential calculus is that it attempts to analyse the idea of con- 
tinuity ; it seeks to express how a function passes ina continuous 
manner from one state to another ; and it is this passage which 
has given rise to the contradictory idea.of the infinitely little, to 
the indirect idea of limits, and to the philosophic idea of Newton. 
Brasseur has avoided this great difficulty ; he has succeeded in 
rendering the method of La Grange, who only employs finite 
analysis, as convenient in its applications, and as rigorous, as that 
of limits or of fluxions. We will even say that his method has, 
from the educational point of view, the advantage, over that of 
fluxions, of not requiring any metaphysical notion ; and, over that 
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of limits, of being much more direct, and not exposed to any 
attack, even specious. Instead of analysing the idea of conti- 
nuity he studies two successive states of a continuous function ; 
and continuity only comes in so far as that the difference between 
these two states may become as small as we choose without ever 
becoming z#/, as seems to be the case in limits; or infinitely 
little, in the old signification of the word, a signification simply 
absurd.” 

We simply name, in conclusion, the following zoological lists, 
which make up the greater part of the volume :—Monography of 
the Malabrides, by M. de Marseul ; Synopsis of the Scolytides, 
by M. Chapuis ; and new or little known Araneides from the 
South of Europe, by M. Simon, 


SCIENTIFIC SERIALS 


Zeitschrift fiir Ethnologie (1873). The fifth number of the jour- 
nal for last year is of less than average importance to English 
readers, since the principal article—a most valuable and com- 
prehensive one on the descriptive —- of Bengal—is a 
translation of Colonel Dalton’s digest of the official reports 
drawn up by the different Commissioners of the province, 
and published at the cost of the Indian Government. This 
work, which supplies information that can nowhere else be found 
in regard to the tribes occupying the Brahmaputra and Gangetic 
valleys, must henceforth be considered as indispensable to every 
student of Indian ethnology, and the editors of the Zeitschrift 
have done good service in making it known to their readers. Jn 
an article on a proposed improvement in the methods of crani- 
ometry now in use, Dr. Jhering passes in review the difference 
in the values of the indices, proposed by Blumenbach, Retzius, 
Broca, and others, for the definition of Dolichocephalic and 
Brachycephalic types. His three main propositions are briefly 
these :—1. All cranial measurements must be projected in a line 
that is parallel or vertical to the horizontal base of the cranium. 
2. The most important maximum and minimum dimensions 
should be obtained Zer se, and without reference to distances 
from definite anatomical points. 3. For all parts not in the 
medial plane, the percentage of lengths and heights must be 

iven at the points where such parts intersect these diameters, 

r. Jhering thinks that it is time finally to set aside the theory 
transmitted from Blumenbach, and through Retzius to the pre- 
sent day, that every race possesses at once a special language, and 
aspecial type ofcranium. According to his viewit is never possible 
to determine with certainty from the form of the skull the 
precise race from which an individual has sprung, and in his 
opinion the problems which ought to engage the attention of 
future students of craniology are the determination of the mean 
cranial type of each race ; and the definition of the limits within 
which each special type varies among different races. Finally 
the author wishes to show that craniology is not competent to 
determine questions of race, but is merely to be accepted as an 
auxiliary science to anthropology. The learned missionary, Th. 
Jellinghaus, to whom we are already indebted for many valuable 
contributions to our knowledge of the languages spoken by the 
outlying tribes of our vast empire in India, gives in this number 
a short account of the language of the Munda Kohls of Chota 
Nagpore. The peculiarities of their tongue seem to be a distinct 
dual for all three persons : the formation of the plural and dual 
by the addition of an abbreviated form of the third personal pro- 
noun ; the insertion of the letter Z with the vocal accent for the 
formation of the plural and dual of certain nouns and adjectives ; 
the interpellation of the letter in the root-syllable of the verb 
to form the abstract noun. The units of the Munda Kohls’ 
numeral system are 10 and 20, The author describes these 
or as kind and simple in their social relations with one another. 

err Virchow draws attention to a specimen of a synostolic 
cranium as the form has been figured and described by J. B. 
Davis in his work on ‘‘Synostolic Crania among Aboriginal Races 
of Man” (Haarlem, 1865). As this skull belonged to a rachitic 
child, and similar skulls, in which the calvaria was entirely obli- 
terated, and the cranial bones were thickened outwardly, are 
preserved in the Berlin and other Pathologico-Anatomical col- 
lections, and were taken from rachitic subjects, Herr Virchow 
considers that such forms must be held to be quite independent of 
ethnological peculiarities, and that their occurrence amongst 
Savage or aboriginal races must be ascribed to the frequent pre- 
Sence amonst them of rachitism—a fact to which Pruner-Bey has 
already drawn attention, Wecanno close our notice of the con- 


tents of this number without mentioning an interesting commu- 
nication by Dr. Brehm in regard to his experience—based on an 
eight years’ acquaintance—of the habits of the Chimpanzee under 
confinement. The last individual which fell under his notice, 
and which died at the age of four from pulmonary disease, 
showed, in many respects, an aptitude of comprehension, a 
docility and a capability of practising the ordinary usages of 
daily life which made the animal an interesting and wholly un- 
objectionable inmate of Dr. Virchow’s house, where he ran 
about with little more surveillance than would have been 
awarded to a human child of the same age. The result of the 
learned author’s experience of this, and other individuals of the 
race is, that although not human, there is very much of the ele- 
ment of humanity in the Chimpanzee. 


Poggendorff’s Annalen der Physik und Chimie, No. 9, 
1873.—This number commences with a theoretical examination, 
by the editor, of the action of Holtz’s electrical machines of the 
** second ” kind, those being meant which have two discs rotat- 
ing in opposite directions, whereas in the “ first,” and more com- 
mon kind, one disc rotates while the other is stationary. The 
author’s view is, not that there is suction, by the conductors, of 
the electricities expanded in the insulators, as commonly sup- 
posed, but conversely, that electricities separated in the conduc- 
tors, through induction, stream over to the insulators. In this 
way, both modes of excitation, by induction and by inflow 
(Zinstrémung), are explained on one principle. The same holds 
good for machines of the first kind.—M. Julius Thomsen con- 
tinues his ‘*‘ Thermo-chemical Researches,” investigating here 
the action of four agents of reduction, and seven of oxidation. 
—Dr. Miiller describes a new tangent galvanometer and rheo- 
stat, free from the disadvantages of not being equally available 
for currents of all degrees of intensity, and of waste of time in 
use. The galvanometer differs from ordinary ones in the arrange- 
ments for reading and deadening ; and, in the rheocord, to neu- 
tralise heating effects with strong currents, the wires are sur- 
rounded by distilled water.—There are four papers referring to 
the ‘‘ horizontal pendulum ;” in two of which M. Zéllner de- 
scribes the instrument as he constructs and uses it, giving seve- 
ral observations made with it, which indicate its great sensitive- 
ness. In a third paper he represents that the idea was first 
conceived by Lorenz Hengler, a writer in ‘‘ Dingler’s Polytech- 
nisches Journal” in 1832 ; while in a fourth note on the subject, 
Prof. Safarik produces evidence of the same fact, and also shows 
that the bold idea of demonstrating the variations of gravity and 
of cosmic attractions by terrestrial observations in one place, 
had already been expressed and experimented on by Gruithui- 
sen, some fifty-two years before Zéllner, viz., in 1817.—M. von 
Bezold communicates the first part of a valuable paper on the 
law of colour mixtures, and the physiological primary colours ; and 
Prof. Clausius discusses a new mechanical proposition with refe- 
rence to stationary motions.—In a note translated from the Ita- 
lian, the question is considered by Prof. Roiti, Is the electric 
current an ether current? He argued that if this were the case, 
then the velocity of propagation of light in a body traversed by 
a galvanic current must be altered by the direction of this current. 
In his experiments he caused rays from two parallel slits to pass 
through two cell-divisions, respectively, of a rectangular glass 
vessel containing sulphate of zinc solution (the thickness of the 
dividing wall being equal to the interval between the slits), In- 
terference fringes were obtained at the exit of the rays. Four 
electrodes being inserted, so that a current passed in opposite 
directions in the two cells, this had no effect in displacement 
of the fringes. M. Roiti concludes that if the galvanic current 
were an ether current, it must have a very small velocity, less 
than 200 metres per second, which does not agree with the phe- 
nomena of galvanic electricity.—Prof. Mach’s paper on the 
stroboscopic determination of the pitch of tones, deserves the 
attention of musicians and others. 


Der Naturforscher, Nov. 1873.—Among the botanical notes in 
this number is one on the age and mode of growth of woody plants 
in Greenland. M. Kraus finds that these plants often attain 
great age (150 years, ¢.g. in the case of some willows), but that 
the annual increase of thickness is extremely small, 1°5 mm, at 
the maximum.—Some experiments described by M, Godlewski 
prove that formation. of starch in chlorophyll granules is not 
possible without access of CO,; that the liberation of starch 
from these granules may occur in bright light ; that we cannot, 
from absence of starch, infer there is no process of assimilation ; 
and that the cause of change of form in etiolated plants does not 
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lie in the suppression of the assimilative process. Mr. Sorby’s 
observations on the colour of plants are also given.—In physics 
and chemistry, we have an account of experiments by M. Meyer 
as to the influence of access of air on alcoholic fermentation, 
MM. Favre and Valson’s researches on work done in saline solu- 
tions, those of M. Edlund on the electromotive and thermoelec- 
tric forces of metallic alloys with copper, those of MM. Mach 
and Fischer on reflection and refraction of sound, Prof. Maxwell’s 
lecture on molecules, and other papers.—In a physiological 
paper, entitled ‘‘ The internal mechanics of nerves,” some addi- 
tional light is thrown by M. Bernstein on the electrotonic state 
investigated by Pfliiger, and a hypothesis is offered, to account 
for the phenomena. There are also biological papers on the 
apparatuses for production of sound in insects, and on the deep-sea 
fauna of the Swiss lakes.—We further note an interesting lecture 
by M. Sandberger, on a portion of the geological history of the 
Oberrheinthal ; and a quantity of valuable information in the 
Kieinere Mittheilungen. 


Journal of the Franklin Institute, Dec. 1873.—In this number 
are given two reports of the Committee on the mode of deter- 
mining the horse-power of steam boilers. A division of opinion 
is indicated, a minority in the Committee holding, that the horse- 
power of boilers for stationary engines is properly defined as 
the capability to evaporate a cubic foot of water per hour from 
and at the temperature of 212° F. and there is no reason for modi- 
fying its normal value ; while the majority (4 against 3), consider, 
that, in view of variations of capacity of the same boiler under 
varied conditions, the discontinuance of the term horse-power, 
as descriptive of the size and capacity of the boiler, is advisable ; 
purchasers and makers should, instead, describe fully and in 
accurate terms, the evaporative capacity of boilers poposed, 
and the conditions under which they are worked and tested. 
Considerations are urged in support of each of these views.— 
Mr. Richards continues his ‘‘ Principles of shop manipulation, 
for engineering apprentices ;” this part treating chiefly of the 
various kinds of motive machinery.—A paper read by Mr. 
Ransome before the Franklin Institute gives an account of the 
improvements which he has introduced into the manufacture of 
artificial stone.— We also find notes on a new hydraulic railway 
car-brake, by Mr. Henderson, and on the stability of towers 
and chimneys, by Mr. Evans.—Among the “Items and Novel- 
ties” reference is made to some important results obtained by 
Prof. Thurston, from experiments at the Stevens Institute of 
Technology, as to the behaviour of metals under stress. The 
following deduction was repeatedly confirmed :—Metal strained 
so far as to take a permanent set, and left under the stress pro- 
ducing it, gains in power of resistance up to a limit of time, 
which in these experiments was about seventy-two hours, and to 
a limit of increase which has a value, in the best iron, of 
about 20 per cent., where the applied force is 80 per cent. of the 
ultimate breaking foyce. 
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SOCIETIES AND ACADEMIES 
LONDON 

Mathematical Society, Jan. 8.—Dr. Hirst, F.R.S., presi- 
dent, in the chair.—Mr. J. W. L. Glaisher read a paper on the 
transformation of continued products into continued fractions. 
The paper had its origin in a remarkable continued fraction for 
am given by Prof. Sylvester in the Philosophical Transactions for 
1869, viz. :— 
I 


— 
2 


which is there shown to be equivalent to Wallis’s formulae— 
w_ 2.2.4.4.6.6.8.8..., 
Prof. Sylvester arrived at his result by means of a complete solu- 
tion he had previously found of the equation of finite differences 


Ox4+1= Gs + Ox-1 
(a “shaving” as the discoverer remarked from his method of 


‘* reducible cyclodes ”) whereas the present paper arrives at the 
result bya direct transformation.—Prof. Clifford spoke upon the 
foundations of the differential calculus and of dynamics. The 
points dwelt upon were—all continuous quantity is expressed | 
lines, therefore every fluxion is really velocity or the method of 
fluxions and the beginning of kinematic is the same; he then 
dwelt upon Newton’s definition of tangents and Hankel’s remark 
and pointed out the necessity of a modification of the definition, 
traced out certain analogies to the methods of Euclid and Archi. 
medes (definition of fourth proportional and of area), and closed 
his remarks with a proof of the composition of velocities.—The 
secretary reid a note from Prof. Crofton on a method of treatin 
the kinematical question of the most general displacement of g 
solid in space.—Mr. Perigal made a few remarks on the subject 
of link trammels (in connection with Prof. Sylvester’s recent 
paper), in the course of which he stated that Peaucillier’s lozen: 
trammel is a modified reproduction of Jopling’s ‘‘ double cranks” 
trammel, invented about 1822. The statement was impugned 
by Prof. Sylvester and Mr. S. Roberts.—The following papers 
were taken as read :—On Hamilton’s characteristic function for 
a narrow beam of light, by Prof. J. Clerk-Maxwell.—Preliminary 
account of investigations on the free motion of a. solid in elliptic 
space, by Prof, Clifford. 

Geological Society, Jan. 7.—Prof. Ramsay, V.P.R.S,, 
Vice-President, in the chair, The following communications 
were read :—1. ‘* The Origin of some of the Laxe-basins of 
Cumberland.” — First Paper. By J. Clifton Ward, F.G.S, 
After referring to the fact that the question of the orig n of lake. 
basins cannot be satisfactorily discussed unless the depth of the 
lakes ant the heights of the mountains are brought before the 
mind’s eye in their natural proportions, the author sketched out 
the physical geography of the lakes under discussion (Derwent: 
water, Bassenthwaite, Buttermere, Crummock, and Loweswater), 
and pointed out what must have been their original size and 
shape before they were filled up to the extent they now are, 
These lakes were not moraine-dammed, but true rock-basins, 
The belief that the present Lake-district scenery was the result 
of the sculpturing of atmospheric powers, such as we see now 
jn operation, varied by climatal changes and changes in the 
height of the district above the sea, was enforced, and the 
opinion given that the work of elaboration of the lake-country 
scenery has been going on ever since Carboniferous or pre-Car- 
boniferous times. When all the evidence was considered—the 
fact of the lake-holiows under examination being but long shallow 
troughs, the thickness of the ice which moved along the valleys 
in which the lakes now lie, the agreement of the deepest parts of 
the lakes with the points at which, from the confluence of several 
ice-streams and the narrowing of the valley, the onward pressure 
of the ice must havefbeen greatest,—the conclusion was arrived 
at that Prof. Ramsay’s theory was fully supported by these cases, 
and that the immediate cause of the present lake-basins was the 
onward movement of the old glaciers, ploughing up their beds 
to this slight depth. 2. ‘* On the Traces of a Great Ice-sheet in 
the Southern part of the Lake-district and in North Wales.” 
By D. Mackintosh, F.G.S. In this paper the author brought 
forward the evidence which seems to him to establish the ex- 
istence in the southern part of the Lake-district of a ‘‘ valley- 
ignoring and ridge-concealing ice-sheet.” He gave a table of 
the direction of ice-marks observed by him in the Lake-district, 
and stated that about Windermere and Ambleside the general 
direction is nearly N.N.W., round Grasmere between N.W. 
and N.N.W., north-west and west of Grasmere in upland valleys 
and on high ridges about N. 30° W., south of Grasmere and in 
Great Langdale N. 35° W., and in the Coniston district a little 
W. of N. In many places he recognised an uphill march of the 
ice. The author also referred to the glaciation of North Wales, 
some of the marks of which, observed by him in a district south 
of Snowdon, seemed to him to indicate the southerly movement 
of a great ice-sheet capable of ignoring or crossing deep valleys. 
—3. Notes on some Lamellibranchs from the Budleigh-Sal- 
terton Pebbles. By Arthur Wyatt Edgell, F.G.S. 


Linnean Society, Jan. 15.—Mr. George Bentham, F.R.S., 
in the chair.—Dr. Hooker, Pres. R.S., exhibited a very 
beautiful series of specimens of Fossil Copal, the product of 
Trachylobium Hornemannianum, some specimens of Recent 
Copal from the same plant, and some fruits of a Momordica, all 
fowarded from Zanzibar, by Dr. Kirk, F.L.S., for the Kew 
Museum.—Before proceeding to the regular business of the 
Society, the president again read, and expiained the purport of, 
the alterations in the Bye-laws agreed to by the Council. The 
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proposed alterations were adopted by the Society. The follow- 
ing papers were then read, viz. :—On some Species of Japanese 
Marine Shells and Fishes which inhabit also the North Atlantic, 
by J. Gwyn Jeffreys, F.R.S. The mollusca noticed by the 
author were procured by Captain St. John in H.M.S, Sy/via, 
during the years 1871 and 1872, on the coasts of North Japan. 
His dredgings varied betweeen 3 and 100 fathoms. After pass- 

ing in review the works of naturalists who had described the 
marine shells of Japan, and especially the ‘* Mollusca Japonica ” 
by Dr. Lischke, with reference to those species which are common 
to Japan and Europe, Mr. Jeffreys proposed to record from 
Captain St. John’s diedgings thirty-nine species, and to give the 
range of depth for such of them as he had obtained in the Porcu- 
pine expeditions of 1869 and 1870. He then offered an €x- 
planation of the occurrence of the same species in the Atlantic 
and Pacific Oceans, by suggesting thatit was probably owing to 
involuntary transport by tides and currents, and not to voluntary 
migration. Very little is known about the direction and force of 
deep sea currents ; but high northern species might be trans- 

orted on the one side to Japan, and on the other to Europe, by 
a bifurcation of the great Arctic current, which has been traced 
as far south as the Straits of Gibraltar in the course of the /or- 
cupine expeditions. The entry of northern species into the 
Mediterranean may be accounted for by the former existence of a 
wide channel, or rather an open sea between the lower part of 
the Bay of Biscay and the Gulf of Lyons, which has been satis- 
factorily proved, on geological grounds, to have been formed since 
the Tertiary epoch. A list of the mollusca referred to in the 
paper was given, with critical remarks, as wellasa list of twenty- 
two species of fish which Dr. Giinther communicated as common 
to the Japanese Seas and the North Atlantic or Mediterranean. — 
Dr. Carpenter, F.R.S., made some general remarks on Ocean- 
currents, especially with reference to the zones of temperature in 
the North and South Atlantic. He stated that it has been ascer- 
tained that water of 40° F. comes nearer to the surface in the 
equatorial regions than in the north and south temperate zones. 
There are, he believes, zones of all temperatures in all deep seas, 
such as that of 33° F. observed by Capt. St. John between 
Socotra and the Seychelles. He hoped that Capt. St. John 
would, in his future expeditions, be able to obtain a very valuable 
series of observations of deep-sea temperatures. Dr. G. J. 
Allman, F.R.S., said the specimens all belonged to types 
hitherto considered extinct ; and he entered into some descrip- 
tion of one of the most remarkable forms.—Note on Japanese 
Brachiopoda, by Thomas Davidson, F.R.S., communicated by 
J. Gwyn Jeffreys, F.R.S. 

Chemical Society, Jan. 15.—Prof. Odling, F.R.S., presi- 
dent, in the chair. Mr. W. C. Roberts handed in a table 
supplementary to his paper read at the last meeting, and con- 
taining complete analyses of all the standard trial plates still 
extant, dating from A.D. 1477, namely, 17 gold plates and 14 
silver ones.—The first paper was ‘‘On the action of tri- 
chloracety] chloride on Amines: I. Action on aniline,” by Dr. 
D. Tommasi and Mr. R. Meldola. ‘This reaction gives rise to a 
substance callen phenyl-triacetamide, which crystallises in lustrous 
plates. It is acted on by nitric acid with production of dinitro- 
phenyl-triacetamide crystallising in yellow needies—Dr. H. E. 
Armstrong read a note ‘On the actionof sodic ethylate on 
ethylic oxalate and other ethereal salts.” —‘‘ On the products of 
decomposition of castor oil : I, Sebacid acid,” by Mr. E. Neison. 
An account of the preparation and properties of pure sebacic 
acid, and of many of its salts. 


Geologists’ Association, Jan. 2, —Henry Woodward, F’.R.S., 
president, in the chair.—On the nature and formation of Flint and 
allied bodies, by Mr. M Hawkins Johnson. The object of the 
paper was to show the nature of several members of a large group 
of bodies occurring in sedimentary deposits of different ages, and 
which are generally known as nodules, and described as concre- 
tionary. ‘Those specially alluded to were the septaria from the 
London and Kimmeridge clays, the flints from the chalk, the iron 
pyrites from the chalk,the phosphatic nodules from the gault, the 
clay irovstone nodules from the carboniferous scties, and the iron- 
Stone from the Woolwich beds. By the gentle action of solvents 
the structure of these bodies is revealed so as to be easily 
examined by the microscope. They are thus found all to agree 
in possessing a silicified organic structure, which may be described 
as a net-work of fibres or a mass permeated in every direction 
by anastomosing canals, This structure was subsequently filled 
in with other material, such as carbonate of lime, silica, 


bisulphide of iron, phosphate of lime, carbonate of iron, &c., the ’ 


particular substance thus filled in depending upon the relative 
abundance of the substance dis-olved in the intersti/iai water of 
ihe surrounding matrix. The singular group of concentric 
siliceous circular bands seen upon many fossils, and known as 
orbicular silica, or Beekite markings, were also explained. The 
fossils on which they occur are imbedded in a matrix more porous 
than themselves and of irregular constitution, so that the evapo- 
ration, to which the consolidation of the dissolved silica in their 
pores was mainly due, occurred at a numberof points on the 
surface of the fossil, at which points a deposit of silica took 
place forming the central tubercles, The cessation of evaporation 
was followed by a fresh saturation, with the solution to be again 
evaporated. But as the evaporating points were now plugged 
up by the previous deposits, the silica last consolidated was 
deposited around their margin and upon them internally 
appearing outwardly as a ring round the tubercles, Alterna- 
tions of these conditions account for the numerous bands seen in 
some of the groups. 


Anthropological Institute, January 13.—Prof. Busk, 
F.R.S., president, in the chair.—A paper, by Mr. S. E Peal, 
was read, on the ‘* Nagas and neighbouring tribes.” The tract 
of country occupied by the Nagas lies mainly between lat. 25° N. 
to 27° 30’ N., and long. 93° 30’ E. to 96° E. It is bounded on 
the east by the country of the Singphus or Tsingpos, a distinct 
race showing strongly-marked differences in language, physique, 
and customs; on the north by Assam; and on the west are 
various other tribes, while to the south the boundary is unde- 
fined. The inhabitants of the tract, although all termed Nagas, 
are divided and sub-divided to so great an extent that few parts 
of the world can present such a minute segregation of innu- 
merable and independent tribes. A common and conspicuous 
feature of the Nagas, Garos, Kukis, Lushais, and other hill- 
races of that district, is their custom of taking human heads« 
either by regular warfare, raids, or casual surprises. Not only 
is the custom general among them, but it has obviously existed 
for a long period of time, and, in its present phase, is the true 
cause of the strongly-marked variations both in language and 
physique that exist among the Naga tribes, no two of whom ara 
really alike. An almost necessary consequence of this mode ot 
life is that they area fine, hardy, active race, excelling in ali that 
relates to forest lore and labour, while, on the other hand, they 
are conspicuously deficient in the arts of pottery, working in 
metals, and writtng. The most singular feature is, perhaps, the 
almost total absence of agricultural implements ; everything is 
done with the Dati, or P-shaped axe. The mental capacity of 
the Nagas is low, although they exhibit smartness or cunning in 
matters relating to ordinary life; no individual known to the 
author was able to count beyond ten.—Mr. C. B, Clarke con- 
tributed a paper on the ‘‘ Stone Monuments of the Khasi Hills.” 
The Khasi Hills iorm a plateau, at a mean elevation of 4,500 
feet above the sea, between the plains of Assam on the north, 
and Sylhet on the south, and are inhabited by a people quite 
distinct from the neighbouring Hindus. The stones, which are 
profusely scattered over the range of hills are of three kinds : 
the funeral pyres, the kists containing the jars of ashes, and the 
monumental groups. One great feature of the Khasi sepul- 
ture is, that the ashes of the family are collected from time to 
time. At first the ashes of a man are kept in a small kist, then, 
aiter a few years, a great funeral ceremony is held, and the ashes 
of the various individuals of the family are collected from the 
smaller kists. The ashes of all the men are collected into one 
earchen jar, those of the women into another, and these two jars 
are placed in one large kist ; the jar of the women’s ashes is 
placed next the last stone closed, for the reason that among the 
Khasi the woman is always mistress of the house, 


RIGA 


Society of Naturalists, Aug. 27—Dr. Buhse presented some 
growing specimens of Z/odea Canadensis, the American aquatic 
weed which, sin.e 1836, has appeared and spread over Middle 
and Norihero Europe; and gave some account of it. Two 
different anslyses of the weed, by Fischer and Liebig, show a 
large pro, ortion of salts in its ashes, and also how widely the 
proportion of its constituents varies with the nature of the water 
in which the plant grows. 

Sept. 17— M. Schweder directed attention to a fossil egg now 
in the St. Petersburg Museum. It was found in the Chersonese 
Government a few years ago, and has been secured for 1,000 
roubles (say 166/.). It is 18cm. length, and 15cm. short dia- 
meter ; its capacity is reckoned equal to that of 40 to 44 hen’s 
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s. It is thus larger than an ostrich egg, but much smaller 
than the egg of the Epiornis, which is equal to 148 hen’s eggs.— 
Various plants and other specimens were presented. 


VIENNA 


Imperial Academy of Sciences, Nov. 6.—Prof. Mach 
presented a paper on physical experiments as to the sense of 

uilibrium in man. From experiments on himself, he is led to 
think that Flourens’ omg phenomena, the orientation of 
equilibrium and of motion, the phenomena of giddiness, certain 
optical movements, &c., may be explained by supposing that the 
nerves of the ampullz of the semicircular canals respond to 
every stimulus (which commonly involves a turning of the con- 
tents of the canal), with asensation of turning.—Dr. Boué gave 
results of 33 years’ observations on the circumstances attracting 
lightning strokes. He points out that the lightning often strikes 
low objects, though higher may be nearer ; and he considers that 
constancy of course, in thunder clouds (from presence of moun- 
tain chains, &c.) and repeated discharges at particular points, 
may afford an explanaticn, in the superior attraction, viz. of 
subterranean masses of metal in certain regions.—Prof. Niem- 
tschik made a communication on the construction of an ellipse 
inscribed in a circle, centre and tangent being given. 

Nov. 13.—Prof. Pfaundler described three forms of apparatus 
he had devised for showing the composition of vibrations occur- 
ring at right angles to each other.—M. Stefan gave a paper on 
evaporation, examining theoretically the a lately 
described. From the formulz of his dynamical theory of gases, 
he calculates the mean courses of the vapour-molecules of ether 
and sulphuretted hydrogen from one collision to the next ; these 
are 23 and 32 respectively, the millionth part of a millimetre 
being taken as unit ; also, trom these, the diameter of the mole- 
cules ; which are 0’9 and 0°7, 

Nov. 20.—M. Puschl presented a paper on the co-motion 
(Mitbewegung) of light in moved media. He states the following 
conclusions ; (1) Through participation of the ponderable atoms 
in propagation of light, the latter may, in various bodies, be 
more or less retarded, but in no case is it considerably accelerated. 
(2) The specific refractive power of a body is connected with 
the substance of its atoms, and independent of its density, so long 
as the internal nature of the atom substance remains the same. 
(3) The internal nature of atoms is modifiable through external 
pressure, crystallisation, solution, mixture, and especially che- 
mical action. (4) The ether waves sent out from substances 
themselves are not produced immediately through the motions of 
the atoms as a whole, but mediately, through corresponding dis- 
turbances and concussions of the atom substance, which vibrates 
in the periods natural to it, according to the specific elasticity and 
the dimensions of the atoms.—Prof. Luess read a paper on the 
earthquakes of Southern Italy. He specified some points, in 
Sicily, and neighbouring islands, from which shocks spread 
radiaily in various directions (Etna, however, not being one of 
these centres) ; in other cases the earthquakes seemed to take a 
quite irreguiar course.—Dr. Weiss made some observations 
tending to identify the comet lately discovered by Coggia and 
Winnecke with Comet 1818 I.—M. Payer presented some fossils 
brought by the Weyprecht expedition from Spitzbergen. 


Boston, U.S. 
Natural History Society, Nov. 19, 1873.—Mr. F. W. 


Putman gave an account e anatomy of Adedlostoma, and 
ompared it wi that of Jyaime (known as hag-fish), illus- 
trating his remai wiih series of dissections, showing the brain 
skeleton, wmtesiine, Ovary, ilver, teart, branchial sac Ss, XC. 
Th W era if h hes form the family of Myx: tule, and 
have simula ubits and a very close external resemblance, 
although they con be readily distinguished by the number 
and position of the brandial outlets, and by the posi- | 


tion of the cesophageal duct. Mr. Putnam said that his 
dissections, though in great part repetitions of those of Miiller, 
made over thirty years ago, showed conclusively the natural 
separation of the genera by their internal structure.—Mr. L. S. 
Burbank read a paper on the ‘‘ Surface Geology of North Caro- 
lina,” with especial reference to some phenomena of Northern 
drift. From the facts noted the following inferences may be 
drawn :—(1) The time which has elapsed since the close of the 
drift period must be very short compared with the previous ages, 
during which the solid ledges were disintegrated by chemical 
and atmospheric agencies. 2) Boulders of the drift do not, in 
general, owe their rounded fo ms to attrition by glacial action, 


but, while still in place, assumed these forms by disintegration 
and exfoliation. by Whatever the force or agency of the dri 
may have been, it did not produce the great mass of the drift 
material by mechanical action in wearing and grinding dow, 
the solid rocks, but has merely carried forward and commingled 
the materials already disintegrated.—The secretary read ay 
extract from a letter dated St. John’s, Newfoundland, Noy, 10, 
1873, from Mr, Alexander Murray, the geologist of Newfound. 
land, to Professor Jules Marcou, giving an account of a remark. 
able marine monster, which recently made its appearance off 
the shores of that island, and of a severed arm or tentacle of 
the same in his possession. The tentacle measured on October 
31, having then been several days in strong brine and shrunk ig 
consequence, seventeen feet, but was said to have measured 
nineteen feet previously. 


PARIS 

Academy of Sciences, Jan. 12—M. Bertrand in the chair, 
—The following papers were read :—Tables of Jupiter, by M, 
U. J. Leverrier. The author finds that the influence of all the 
small planets on Jupiter is inappreciable.—Third memoir m 
chemical dynamics, by M. Becquerel. This paper dealt with 
the action of water in chemical combinations and with the 
effects of water and other liquids acting as electrodes,—Qj 
the distribution of magnetism in soft iron, by M. Jamin.—On 
the heat set free by the combination of nitrogen with oxygen, by 
M. Berthelot.—On the osteology of the anterior limbs of the 
Ornithorhyncus, &c., as compared with that of the corresponding 
members of reptiles, birds, and mammalia, by M. Ch. Martins.— 
On the problem of three bodies, by M. F. Siacci.—Studies o 
diffraction, by M. A. Cornu. The author gave a method for 
the geometrical discussion of diffraction problems.—On the phy. 
siology of the flight of birds in relation to the action of the wing 
on the air, by M. Marey.—Organogenesis compared with andro 
genesis (/’avdrocée) in its relation with natural affinities (class of 
Crucifere), by M. Ad. Chatin.—On the transformation of the 
vibroscope into a tonometer, and on its use for determining the 
absolute number of vibrations, by M. A. Terquem.—On chlonl 
and its combinations with albuminous substances, by M. J. 
Personne.—On an acoustic pyrometer, by M. J. Chautard, 
This instrument depends on the variation of wave-length of a 
sonorous wave when the vibrating air is heated.—On a re-agent 
paper for detecting urea, by M. Musculus.—On the formation of 
gum in fruit trees, by M. Ed. Prillieux.—Researches on the 
glands of Xosa rudiginosa and on their contents, by M. R 
Guérin. —On the geometrical properties of rational fractions, by 
M. F. Lucas.—On theorems of indeterminate analysis, by Father 
Pepin.—On the action of definite ternary systems compounded 
of mannite, borax, and water on polarised light, by M. L 
Vignon. —On the artificial production of crystals of calcic oxalate 
resembling those produced by plants, by M. Vesque. The 
method consisted in causing solutions of potassic oxalate and 
calcic chloride to mingle very slowly in a third neutral liquid by 
causing them to flow through strips of blotting paper, or one 
solution and the neutral liquid were mixed and the other intro 
duced in the same way, or the solutions were diffused into each 
other through a dialyser.—Notes on the storms of the year 1869, 
by M. Fron. 
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4 DIARY OF SOCIETIES. 


LONDON 


THURSDAY, January 22. 
or ANTIQUARIES, at 8.30.—On the Tumulus of New Grange, co. 
mh, Ireland ; with an Exhibition of Moulds of the Carvings on the 
Stones: R. Burchett. 
RovaL INsTITUTION, at 3.—On Paleontology : Prof. P. M. Duncan. 
FRIDAY, January 23. 
Rovat InstITUTION, at 9.—Recent Discoveries in Mechanical Conversion 
of Motion: Prof. Sylvester. _ 
Society oF ARTS, at 8.—On Indian Teas, and the Desirableness of increas- 
ing the use of them in the Home Market: Dr. A. Campbell. 
SATURDAY, Janvary 24. 
Royat INSTITUTION, at 3—Kant’s Critical Philosophy: Prof. S. Croom 
Robertson. 
SUNDAY, January 25. 


Suxpay Lecture Society, at 4.—Evolution through ‘the Struggle for 
Existence : Rev. W. S. Symonds. 
MONDAY, Janvary 26. 
Gs GRAPHICAL SociETy, at 8.30. 
TUESDAY, Janvary 27. 
AnruropoLoGicaL InsTiTUTE, at 8.~ Anniversary. 
INsTITUTION, at 3.—On Respiration : Prof, Rutherford. 
WEDNESDAY, January 28. 
Society oF ARTS, at 8.—Account of a Recent Visit to the Coal and Iron 
Fields of Virginia, United States of America; Prof. D, T, Ansted, F.R.S. 
Society oF TELEGRAPH ENGINEERS, at 8. 
THURSDAY, JANvary 29. 
Rovat InsTITUTION, at 3.—Palxontology: Prof. P, M. Duncan. 


EDINBURGH 
THURSDAY, Janvary 20. 


Grotocicar Society, at 8.—On the Silurian Rocks of the South of Scot- 
land: D. J. Brown.—Notes on some new forms of bivalve Entomostraca 
from the Silurian Rocks of Peebleshire: Prof. Rupert Jones, F.R.S, 


HASTINGS 


WEDNESDAY, January 28. 


Hastincs AND St. Lzonarps PHILOSOPHICAL AND Historica. Society, 
—Glacial Action ; W. J. Kay Shuttleworth, M.P. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


It having been suggested that the publication of a weekly Diary 
in NATURE of the Meetings, &c. of the various provincial Scien 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion op their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, &<c., at the nominal charge of One Shilling for each 
insertion. 

The Publishers of NATURE will le glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, by 
Wednesday Mornings. 


OrFicke—29, BEDFORD STREET, STRAND, 


“NATURE.” 


Nearly all the Back Numbers of NATURE may be obtained 

h any Bookseller, or of the Publishers, at the Office, 29, 

Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed. 


Now ready, Vol. 8, bound in cloth, price 10s. 6d. 
Cloth Cases for binding all the volumes, price 10s. 6d, each. 
Reading Cases to hold 26 numbers, price 2s. 6d. 


on be had through any bookseller or newsagent, or at the 
ce, 


29, BEDFORD STREET, STRAND, W.C, 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 
2 is allowed by upwards of 500 Medical Men to be the most effec- 
. J tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
: PATENT LEVER, Biting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive ci cular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly, 
Price of a single Truss, 16s., 215., 26s. and 315. 6d, 


ouble ,, 318 6d., 425., 525. 
Umbilical 42s, and 52s. 64, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. bey are porous, light in texture, and inexpensive, and drawn 
= over an ordinary stocking. Price 4s. 6d., 75. 6d., 108., and 16s, each, 

‘ostage 


JOHN WHITE, Manufacturer, 228, Piccadilly, Londom 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches, 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author of 
‘* Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” “‘The Park 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts, Specimen Copies (post-free), a 


37, Southampton Street, Covent Garden, W.C. 


this subject that we possess in any language.’ 


LESSONS in ELEMENTARY PHYSI- 


OLOGY. With numerous Illustrations. New Edition. 18mo, cloth, 


48. 6d. 
By Professor HUXLEY, F.R,S. LL.D. 


** Pure gold throughout.”—Guardian. 
“Unquestionably the clearest and most complete elementary treatise on 


— Westminster Review. 
London: MACMILLAN & CO, 
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THIRD EDITION OF 


Prof. Roscoe’s Lectures on the Spectrum Analysis, 


Revised throughout, with Appendices, Engravings, Maps, and Chromo-Lithographs of the Spectra of the Chemi 
and Heavenly Bodies. Medium 8vo, Cloth extra, 215. 


“NATURE” SERIES. 
VOL, I. 


THE SPECTROSCOPE AND ITS APPLICATIONS, 


BY J. NORMAN LOCKYER, F.R.S. 


With Numerous Illustrations, Second Edition, crown 8vo, 3s. 6d. 
MACMILLAN AND CO., London. 


Now Ready. Price One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 


FOR JANUARY 1874. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT FROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 
“ ARS ARTIS CAUSA, ITAQUE HOMINIS,” 
CONTENTS OF JANUARY NUMBER—Our Illustrations :—1. “The New Raphael. 2, “The Spanish Belles,’ 


3. “ TheF&tting,” by F. Verheyden. Holman Hunt’s “Shadow of Death.”—Dudley Gallery—Water-colour Draw- 
ings and Art Pottery at the M‘Clean Gallery—Art Notes and Gossip—Reviews. 


SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art” tha 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 


Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 


N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Pablishers. 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


PROFESSOR TENNANT’S LECTURES 
W. L. A D D & C O. S on ROCKS and METALLIC MINERALS, at King’s College, are 
DIFFRACTION SPECTROSCOPE given on Wednesday and Friday mornings, from nine to ten o'clock, 


a and on Thursday evenings, from eight to nine. The Lectures com- 
In leather case for the pocket. Price 15s, mence Thursday 22nd, and continue Mong PRIVATE INSTRUC. 


TION in GEOLOGY and MINERALOGY be 
MANUFACTURERS OF SCIENTIFIC & EXPERIMENTAL APPA- TENNANT, by those unable to attend public ge fesse 


RATUS BY APPOINTMENT TO THE ROYAL INSTITUTION 149, Strand, W.C, 
OF GREAT BRITAIN. 


11 & 12, BEAK STREET, REGENT STREET, W., NOTICE. 
AND 
There will be published in 
eee “ NATURE” FOR FEBRUARY 5 
ESTABLISHED 1843, A NOTICE of PROFESSOR HUXLEY, 


SALMON, ODY, & CO., BY DR. ERNST HAECKEL, 


With a PORTRAIT Engraved on Steel, 
MANUFACTURERS OF By CHAS. H. JEENS, 


TRUSSES AND ELASTIC STOCKINGS, | simiortota which accompanied the Notice of FARADAY in the numbet 


for September 18), forming 
OF THE 


BEST MATERIALS & WORKMANSHIP ONLY, The SECOND of the SERIES of Illustrated Articles on 
AT MODERATE PRICES. “SCIENTIFIC WORTHIES.” 


7 ‘ ‘lliam urth jesty’s Arm The Publishers would respectfully urge upon all regular Subscribers and 
To his Inte. Majesty Wi the and to her Maj y and of bring this the notice of their scien- 
. idl tific friends, and those who are members of scientific societies, before their 

292, STRAND, LONDON. ESTABLISHED A.D, 1806, | comembers. 
' As the Printing of the Portrait requires considerable time, it is requested 
N.B.—Ladies’ Abdominal Belts, that orders for EXTRA COPIES be given at the earliest possible moment. 
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KING’S COLLEGE. 
GEOLOGY. - EVENING CLASSES. 


curse of Lectures on the Lower Forms of Past Life as illustrated by 
2S will be given by the Rev. THos. Wittsuireg, M.A. F.G.S., on Monday 
Evenings, commencing Jan. 26th. There wiil be a Field Lecture also in the 
neighbourhood of London, during the present Term, and an Excursion of 
two or three days’ duration at a distance from London, in the Easter Term. 


For additional information, apply to the Secretary, King’s College 
Strand, London. 


AGRICULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers: also the Manurial Value of the Residue from 
each article. 


Opinions of the Press. 
“a is clearly a very useful indicator of the values of the foods for cattle. 


THE 
JOURNAL OF APPLIED CHEMISTRY 


A MONTHLY PUBLICATION OF 1% PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in ad , includ: to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petreleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien- 
tific Faets. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 


DEXTER & CO., PUBLISHERS, 


* Spruce Street, New York ; 48, Hanover Street, Boston ; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


“*The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”—Sporting Times. 

“ A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
uiblished by the Agricultural and Horticul ural Association.”—Land 
a ater. 


Price One Shilling, Post Free. 
THE AGRICULTURAL ECONOMIST. 


A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 


Price 6d. per month, or 5s. per annum, Post Free. 
Vols. I., I1., and ITIL. of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. 6d. each. 


PREPARING FOR PuBLICATION (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Kefertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Maaure, 
&c. Price One Shilling post free. 


London: 176, FLEET STREET, ‘; and 47, MILLBANK STREET 


Now ready, price One Shilling. 
EARTH SCULPTURE, 


AND THE 


HUTTONIAN SCHOOL OF GEOLOGY. 


THE INAUGURAL ADDRESS 
Delivered at the 40th Anniversary Meeting of the 
EDINBURGH GEOLOGICAL SOCIETY 
On 6th November, 1873, 


By ARCHIBALD GEIKIE, LL.D. F.R.S., 
PRESIDENT OF THE SOCIETY, 
Professor of Geology in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. 
London: MACMILLAN & CO., 
Edinburgh: MACLACHLAN & STEWART. 


VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 


F R Y’S Awarded to J. S. FRY & SONS. 
CARACAS 
Owes its delicious flavour to the Cc O Cc O A 


choice Caracas and other Cocoas 
with which it is manufactured. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations. 


Conducted by H. G. Knaccs, M.D. F.L.S, R. McLacutan, F.LS 
E. C. Rvs, and H. T. Stainton, F.R.S., &c. : 


This Magazi: ed in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers or 
the entire set to date, at the increased price of 10s. each ; the succeeding 
vols. may be had separately or together at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


Just ready, Third Edition, crown 8vo, 3s. 


The CHILDHOOD of the WORLD: a 


Simple Account of Man in Early Times. By Epwarp Ciopp 
F.R.A.S. 


** This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of information not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. . . . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground ard stands by itself and for itself. Mr. 
Clodd has thought out his philosophy of life, and used his best skill to 
— it into the range of a child’s view.”—E. B. Tytor, F.R.S., in 

ATURE. 


**T read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and even old age, so many 
things which we were taught as children. A book like yours will prepare a 
far better soil in the child’s mind, and I was delizhted to have it to read to 
my children.”—Letter from Professor Max Mu.ver to the Author. 


MACMILLAN & CO., London. 
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PERUVIAN GOVERNMENT GUANO, 


. MESSRS. J. HENRY SCHRODER & CO., 
OF EAST INDIA AVENUE, AnD 15, LEADENHALL STREET, LONDON, 
Hereby Give NOTICE that they are now the SOLE CONSIGNEES of this GUANO in the United Kingdom 
The price is 13/. per ton, for lots of not less than 30 tons, or 14/, 5s. per ton for any smaller quantity. 
Prompt cash, per ton in bags, gross weight at any of their depots. 
Further particulars may be ascertained on application to them or to their Agents— 


Messrs. J. H. SCHRODER & CO., 13, Rumford Place, Liverpool ; 

Messrs. WM. SMITH & CO., 10, Corn Street, Bristol, and at King’s Lynn ; 
Messrs. EDWARDS, WINKLEY, & CO., 160, High Street, Hull ; 

Mr. J. CAMERON SWAN, 1, Dean Street, Newcastle-on-Tyne. 


DISSOLVED PERUVIAN GUANO, 


PREPARED BY 
OHLENDORFF & CO. 
LONDON, ANTWERP, HAMBURGH, AND EMMERICH-ON-RHINE, 
GUARANTEED TO CONTAIN 
| Nitrogen equal to 10 per cent. of non-volatile Ammonia, 


20 soluble 

4 Guano Phosphates. 
Price :—14/. per ton for 30 tons and upwards, 

4 15h lots under 30 tons. 


F Delivered free at any of their depots in the United Kingdom 
AGAINST CASH, 
This Manure is pre from GENUINE PERUVIAN GOVERNMENT GUANO. The result of its 

4 special treatment is, that the ammonia is FIXED, the phosphates in the raw Guano rendered SOLUBLE, and the Manure 
q brought into the condition of a free dry powder. 

It loses nothing from exposure to the atmosphere, or to the heat of the sun. It is offered to the Farmer with a 
7 Guarantee of its composition, and is, in fact, the richest, and, considering the quality, the cheapest GUARANTEED 
1 Manure at present in the market. Its fertilising properties are such as will enable the consumer to derive the 
q greatest economical advantage fron the use of Guano. 

OHLENDORFF & CO. 


q OFFICES :—110, Fenchurch Street, London, E.C, 
a Works :—At Plaistow, near Victoria Docks. 
4 Depots :— In London, at the above Works, and at the principal Outports. 


PURE CHEMICALS & CHEMICAL APPARATUS 


OF EVERY DESCRIPTION. 


a ENGLISH, FRENCH, and GERMAN BOUTES for Laboratory Fitting, with or without Enamelled Labels. 


GROVE’S, BUNSEN’S, and other GALVANIC COILS, VOLTAMETERS, INSULATED 
a » 


ELECTRIC BELLS (as fitted by M. and Co. in Merton College, Oxford, The Owens we Manchester, &c.), FIRE 
ALARUMS, THIEF DETECTORS, &c., with Full Directions for Fixing. 


STUDENTS’ and other MICROSCOPES. POCKET SPECTROSCOPES, &c. 
PLATE ELECTRIC MACHINES and APPARATUS. 


MOTTERSHEAD AND CO. 


LABORATORY FURNISHERS, 
‘MARKET PLACE, MANCHESTER. 


PRICE LISTS FREE ON APPLICATION. 
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